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Content Analysis and Comparative Study of Amino Acids in Ejiao from 18 Manufacturers

GE Chongyu', PANG Hui’, LI Nan’, ZHENG lJie’, HE Changlong’, YANG Huan’, SHEN Yuping®( LDept. of Phar-
macy, Wuxi Third People’s Hospital, Jiangsu Wuxi 214000, China;2.School of Pharmacy, Jiangsu' University,
Jiangsu Zhenjiang 212013, China;3.Zhenjiang Institute for Drug Control, Jiangsu ZHRenjiangs212050, China)

ABSTRACT OBJECTIVE: To provide reference for quality evaluation of Ejiao. METHODS: The contents of 17 amino acids in
18 batches of Ejiao from 18 manufacturers were analyzed by automaticiamine acid analyzer; the content data was processed by prin-
cipal component analysis (PCA) and hierarchical clustering analysis (HCA), in order to understand the relationship among these
amino acids and categorize the Ejiao products««RESULTS: Except for a batch of Ejiao, the other 17 batches contained 17 various
amino acids, including 7 necessary amino acids (Thr, Val, Met, Ile, Leu, Phe and Lys) for human being, especially the contents
of Gly and Pro were higher. The total content of amino acids was arranged from 66.1% to 82.0% , showing great difference. Four
main components were extracted by PCA, the cumulative contribution of which was 89.578% , and accordingly it may be consid-
ered that Pro, Ala, Glu, Asp, Leu, Ile and Thr were characteristic amino acids of Ejiao products. In hierarchical clustering analy-
sis, 3 tree figures of commercial Ejiao product were achieved and Euclidean distance was varied among 0-25. CONCLUSIONS:
There 1s great difference in total control of amino acid in commercial Ejiao product; Ejiao products from various manufacturers dif-
fer in their amino acid contents. Ejiao is rich in collagen, and therefore, using amino acid determination would be helpful to moni-
tor its quality.

KEYWORDS Ejiao; Amino acids; Principal component analysis; Hierarchical clustering analysis
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T HL 20 M K P (Bt Mettler-Toledo 23 7] ) ; RVC 2-18
RIS B0 R A AN (75 [ Christ 23 7)) s NUTI-40L AU 4K
PLCR S PR A A BRA F])
L2 Zm5iH

LR IR A bR N [ 35 R N R (Phe) | N 2 1R
(Ala) . Gly . A %12 (Glu) | 2F Bt 2R (Cys) . B i 2 R
(Met) K52 R (Arg) (2R (Tyr) 52 2K (Leu) ([ 14
SR (Asp) JHZ R (Pro) (2221 (Ser) . /122 (Thr) (45
H PR (Val) iz W2 (Lys) Sv50 2R (Tle) (4 2R (His ) ,
H £ 2 A E F SR B L it 140624-200805] 5 I
IR IR AR ERARER ER L L I LR
(EDTA) . /K Z 4N SRR | Bf = AR SR 2
3 W 2 (] 24 48 AR 22 R BR A W) ) 5 B s AR
s KRB ALK o 18 HE YT B BT IR R A BT B I A
AR R R L.

F1 IR ISHATEMKEMRES
Tab 1 Information of 18 batches of commercial Ejiao
products from 18 manufacturers

AR I i) A #e
Rl 1 IR Tl A PR 20120506
R 2 IR AR BT R T pe i it PR i) 20120919
IR 3 AR AR A TR BT = TR PR /) 20130902
Tk 4 ARBTRRR R R AT R ) 20120901
IR 5 IWRZR T4 A PR ) 20130922
P 6 TRI AT & A PR ) 20120702
LR 7 HZRZRIT B 7 P4 ) 20120902
PR BT 8 R PR IR b A7 PR A ] 20120712
SRR 9 LR 2 BB il i A PR 20110102
R 10 Y T LA A PR ) 20120922
T HEPR 11 IRA 7R S R 22 51 il PR v 20120911
BRI 12 VAR R B £ s o e e R R 20120302
AT 13 IR BRI i £ PR ] 20120813
F A 14 R BT it 7 5 PR 20120201
fEARTE 15 AR PRl it A PR ) 12081001
peaca i 16 AR BTAR 2 T il A B ) 201208016

FROIT)R 17 AR ARBTRT e A5 PR A 7] 110223
TR 18 IR AR A R B A TR ) 0906118
2 FHik

2.1 BiEHIBECH

ZZ o A (pH 2.90) \B(pH 4.20) .C (pH 8.00) 5
AR FE SR BRI (pHL 2.20) #5348 2 5 ke i, Fe ) ¥
HBAKERZE 10 L, Pl A FH 0.45 pm A HLE R IE,
ZZ 0PI B C AL IR FE A AR BRI 1 0.45 pm /K R 8
FEEIL U, BEIE R T 4 CIRAE

B 2 ol A E 1 [pH R (5.51 £ 0.03) ]« K5 %5 FREL
272.0 g =K EEBER AN 196.0 g BERRAN , hn A /b 4li K
VR, Z RS8N A 200 mL Z.1R , B 2 BERRAN 8 T
RN EE N, e Ak ERE 1.0 Lo W 0.45
um 7K R USRI , S8 T B I S RO A
2.2 SEBINEFES5/HEY

5 A5 VR BRT TS B i B B S L 60 H T, A %% AR
30.0 mg ¥ AR , B AZF A, A 5 mL 9 6 mol/L £ iR

HHEEZG 2017 45 28 5 L

R2 BEMBEOLH X

Tab 2 Buffer preparation method

TiH FmiA Zips FmiC FAEW HERERRT
il - - 100g - 113g
A - 42¢ 42¢ - -
A 504 ¢ 84g 84g 2.0¢g 504¢
FEREIR 150¢ 150¢ 100¢g - 160 ¢
i 50 mL - - - -
Ean 0.1 mL 0.1 mL 0.1 mL - 0.1 mL
i 7.8mL 8.6 mL 33ml - 8.6mL
EDTA - - - 04g -
petivia 10L 10L 10L 10L 10L

=" FORAMA

Note: “~" indicates no addition

W, FEN s ai /RO AT B R e BT
110 CHEIR THRA N, KR 24 he BUH B HI B ZEIR, 3T
TFEF T WK w3 g 28 25 mL Ff P, A 4l K vk
TR, IR, E R B R E . KW 0.5 mL 8
FEOEWN, LA B0 RGN BRG], IRE 60 C,
BEREZET 12, IMALOmLAES I BIR BV, 2%
TRAT, H10.22 pm K R GFL U8 B 8 f5 , 436 AL S
FH o BFEFRIR A bR U S I A BE HP £ 24 diA8rse iF
¥ B LA I 58 24 b b o 0 D0 P 36 PATRRO2 3K E 7
Be . BEE RIS, LIRS T A G A - 2 B R
BT ASC 00 BT e H Irfiad Sk B L %5 FH 440 nm K
5 Pro, 9T 570 amJiz 2 Gly 25 H 4% 16 Fh & LR
28 " RS
2.3 IR IR B bR AEAL BT IS A R R
()22 AR, BCE FH Z 4593 0 iV T B AR AL AL B
2t bR e A PR AR E AR AR A BRSO 7 2230
1, 8RJ5 K I SPSS 16.0 Z3 A 4K (4 X b AL 85384 7 PCA
FIHCA.
2.3.2 PCA PCA EAREAR A4 ) BAR, FZA 0 B
M7 BT 25 A AR SRR AR B 2Z [ Y 5 R, AT
SR BdER B A A AR IR & b f6hs , % 18
U BB H 17 PP L BRUEA T T PCAL DARLAR B EAH
K RBURME 22 5TkeR K BB 22 simk R o R P, it
FE R A T REE, AT L Ay 1R 5 b XL ] g Hp 45 ol 2
HRZ R EER
2.3.3 HCA HCA ZZil2Eh iR PSR i —Fh
BT RERs—HAE Sl B e AR BT b ) o A AR
FAIMAE B A I 7028 . ABEIY E2EXT 18
el 85 BT RS T R G IR, R FH Ward 7, R 2
R FHRRCRE 25 7 B AL BT A AR B S5 2
3 R
3.1 SEBRESE

IR A PR TS AN 1R .

1R DL, ZEAG I K 570 nm 1440 nm R, 23 #F
i ] 60 min P, £ A LR BE S S AT L . )R LR
4 B Sh &R AT AU 5 18 4T K 18 #bk i
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BT Jisg r 17 ol SR R ) % o, U 45 S DL 3R 3, BT I i
(A AT Pl i DL el 2.

FH 22 3 AT L, 7EC I E 2 JE R, Gly 1 Pro 7E i)
Jise BB, Ala, Arg Fll Asp IR 2, i Cys F 5 & 1
e AESLH Gly B9 i, JUHUE Pro M & S8 , il —2F
TFBH BAT e v 8 11 B2 A 2 il o3 32 68 fl I D B 1T R o
ERBRIE R e /b , oA 17 R & 17 Fh BARE LR, £
3% Thr, Val .Met. Ile . Leu. Phe Fl Lys 7 Flt A {4 75 24 it
MR, IR S B T 66.1% ~82.0% 2 [A] . il Jig & —

T 300 i FRE TR EAR 2 1 #b 25 28 R 2, A58 A A [ 4l e
> £ e PR . N P
0 \ AR B BT FR SRR A AN B B AN FE
100
. 32 PCAZR
0 o2 0. 4 50 60 SR A 5 2 50 I ARG 565, AR A 5 22 B0 v
f,min N Ny = \ N N
B. 440 nm AH S ZR B /N T iz e A 8 2 ) ) 2 1 R D R ok
B1 sSERESmERMNEILEE AT PRSI . A T BT 1A O 2 B [ T
Fig 1 Chromatograms of amino acid standard mixture 24 JEM2 % i Z A BEAAAE IEAHOCHLAAAE SRR DG, O H 22K
F3 18K 18X MIR R 17TFHEERNSENELSER
Tab 3 Contents of 17 amino acids in 18 batches of commercial Ejiao products from 18 manufacturers
, IR, %
I‘l/a"\‘/\ él:l
FERH WS Ap Thr  Se  Gu Gy Aa Cy  Va Me e Len  Tyr  Phe Hs Ly Ag P/ B4R
WP 1 48 15 27 74 181 74 0.1 19 20 17 32 11 14 0.7 32 66% 107 745
IR 2 49 16 27 74 182 16 0.2 19 20 17 3.1 12 15 0.9 30 69 /' 108 756
AR 3 49 1.6 28 78 191 8.1 02 19 19 17 3.1 11 13 0.7 3.1 75 116 784
WREME 4 54 17 29 81 194 82 02 21 21 19 33 13 15 08 33 80 118 820
FRIE|T 5 46 14 28 72 184 74 02 17 18 15 30 Ll b4 097 29 73 106 740
R 6 5.2 1.6 29 80 189 83 02 19 19 1.7 32 11 15 0.8 32 76 117 7197
LEiRELA 7 5.0 16 28 78 185 78 0.2 19 2.0 17 32 12 1.4 0.8 30 77 11 77
PHA BT 8 49 15 26 76 183 16 0.1 19 19 17 3.1 11 15 08 31 67 108 752
A 9 5.0 1.6 28 79 4195 8.0 01 19 20 18 32 13 15 0.7 30 75 113 791

TP 10 41 13 23 63. V168 .65 0.1 17
TR 11 45 14 25 690 1800 71 0.1 17
BN 2 47 160 29 77 185 78 0.1 17
BRI 13 52 M "9 80 181 8.1 0 21
SRR 14 41 12 22 63 162 68 0.1 17
AT N5 49 16 27 74 184 17 02 18
REHEN 16 44 13 24 66 181 71 0.2 14
FROITEA 17 5.1 16 28 78 192 80 0l 20
TP 18 47 15 26 73 182 74 02 19

21 N 29 1.1 13 0.7 23 6.5 92 667
1.9 1.6 3.0 1.1 13 0.7 30 11 10.1 72.0
1.7 1.6 3.0 L1 1.4 0.6 28 11 112 755
1.8 17 32 12 1.4 0.8 32 15 1.7 786
1.9 1.4 27 10 12 0.7 2.6 6.5 9.5 66.1
1.7 1.7 3.0 1.1 1.6 08 28 6.6 111 751
L5 13 2.6 09 1.4 0.6 29 6.9 10.1 69.7
24 1.8 33 1.4 1.6 0.7 32 11 114 801
2.1 1.7 31 1.2 1.6 0.8 31 6.0 105 739

LR SRR AR S R B 48 W HIE R T 0.3, & IR
T A BEm A A SR

PLVSIEIR & N A M4 An , X 18 L 17 85 Bl Jie v 17
P IERR AT T PCA TR F2 U FFAEAE | DTRR SN
FRTTHRR R RETTRCR KT 85 % 1 R, 3L T 4
ATy, 1S B TTHRFA E] 89.578% . 181~ 4 18
HER BT Jie v 17 Fp s FE R 2 i o0 1 4350 7 25 e e 45 SR L
x4,

WMFAPR,HE— R FE(E Y 10.885, BTk N
64.030% , B sz e 1 18 LT B BT vy 17 P2l SR 5 1 42
TR ) 64.030 % HIAF S 5 55 — F A FRIE(E Oy 2,076,
FZ T AR R 12.213% 1915 B 5 U4 = B HHIE(E
7 1.393, ff B T AA A8 1 8.192 % 3 32 AR 43 VU R AiF (B R
0.874, i Be T WA S0 5.144% . LI M, AT 44 £ %
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B2 MR B E (R, #t5:110223)
Fig 2 Chromatogram of Ejiao sample (Dong’ e Eji-
ao, B/N: 110223)

F4 18R ISHRFRF 1THIEBRERSTHE
HAEMBRER

Tab 4 Total variance explanation of 17 amino acids

principal components in 18 batches of com-

mercial Ejiao products from 18 manufacturers

EX i) LR IR PSR
W5 MR k% BRGRE%  BR E%  BREE %
110885 64.030 64.030 10.885  64.030 64.030
22076 12213 76.243 2076 12213 76.243
301393 8192 84435 1.393 8.192 84435
40814 5144 89.578 0874 0 5144 89.578
s 0676 3979 93.558

6 0429 252 96.079

700252 1480 91,559

8 0427 | 0749 98.308

9 NOUIM 0688 98.996

10 0066 0387 99.383

110042 0246 99.629

120031 0185 99.814

130015 0086 99.900

40012 0070 99.970

150003 0019 99.989

16 0001 0.008 99.997

17 0.001 0.003 100

LK S il B TR 235 ) 0 SR A BT T TR S B T 3R
KoM R — RIS A I RGO . B L8 LTI B Bl fie 1) °F-
P 3T e B o BT A O B R T4 i, A5 B R
AIE 3 5k i B Bl e v 2 P BRI 8 R B8 7 0~ 25 2 (]
g, AERANE 3w AR nT RS 4R 3N FAE
o AT DL, BRI SRR Y 7= b 2 oA L AR (HRR
R ZB " AR E—E 225
4 g
4.1 KEZEAR

BT s 2 | 1 2R 1 R b 2 28 T 2, W DU FH 2 Sk R

HHEEZG 2017 45 28 5 L

&5 18R ISHURBTRL A 17 R EER PCA HEIRL
TSR

Tab 5 Component matrix of principal component an-

alysis of 17 amino acids in 18 batches of com-

mercial Ejiao products from 18 manufacturers

. YR
2 1 2 3 4
Asp 0.975 -0.110 0.049 -0.109
Thr 0.946 -0.091 0.006 -0.156
Ser 0.895 -0.307 -0.088 -0.025
Glu 0.966 =0.177 -0.074 -0.087
Gly 0.847 -0.334 0.046 0.335
Ala 0.930 -0.300 -0.047 -0.063
Cys 0.079 -0.345 0.767 0.365
Val 0.845 0.423 -0.091 -0.233
Met 0.394 0.793 -0.080 0.401
lle 0.916 0.299 0.031 0.013
Leu 0.921 0.289 -0.090 0.020
Tyr 0.774 0.485 -0.124 0.289
Phe 0.624 0.098 0.541 0.138
His 0.479 0.406 0.530 -0.432
Lys 0.799 -0.136 0.039 -0.083
Arg 0.660 -0317 -0.408 0.246
Pro 0.932 -0.315 -0.059 <0.090
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IEIRGL 7 A
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i\ 13 o .
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BB 84— l I

bl 24 h l I

e 15— b I
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MR 9 — h I
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Fig 3 Clustering tree of commercial Ejiao products

from 18 manufacturers
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B, 27 2015 AE R [ 24 ) (— 350 e Bl JE 1) i 75
For g e JORE R EE BT ] 4 T s (O R4
R ) B LA R Gt — R 2 1 X — 25
M EZHER,
4.3 WMRABZL

A R HT 18 Z AR % T B B e ik A 7 24 SR

China Pharmacy 2017 Vol. 28 No. 1 - 125 -



2013—2015 4144 24 i Jon i W Bl e 455 S o0
B 2 (W4 e Rt BERRa R, £ 430075)

FESES R92 XERER A XEHS  1001-0408(2017)01-0126-05
DOI  10.6039/j.issn.1001-0408.2017.01.33

 E BN SRmE AR, A REFRNESERAE S LREAL Fk KETLEHLERRS S EEAE
BRI 2013 —2015 5 4 it X Fhib 25 e b 5 B AIATARE AT BAK T B R A B RSB RE U IT R oM. G R 544,
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Analysis of the Results of Drug Sampling and Testing in Hubei Province from 2013 to 2015
CAI Danning,JIANG Yan(Hubei Institute for Food and Drug Control, Wuhan 430075, China)

ABSTRACT OBJECTIVE: To evaluate the quality of sampling drugs of Hubei province, and to provide reference for drug enter-
prises and supervision department. METHODS: The data obtained by Hubei Institute for Food and Drug Control about provincial
drug sampling and testing from 2013 to 2015 were summarized, the overall quality and unqualified items were statisticallyjanalyzed
according to current standard. RESULTS & CONCLUSIONS: The number of total sampling batches was 7 724 and that of'the un-
qualified batches was 333 (4.3% ) during 2013-2015. Most of the unqualified samples came from distribution units*(2.8%-9.0% )
and medical institutions (5.2% -11.7% ). Among all sample types, the herbal medicine has ‘the highest unqualified rate
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