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Trait variances of Cornus officinalis fruit from Henan and Zhejiang
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Lin’an 311300, Zhejiang, China)

Abstract: To identify the variance within and between two major producing areas of Cornus officinalis and
to lay a theoretical foundation for selection of elite varieties, traits and effective medicinal ingredients from
morphologically ripe fruit of individual trees propagated by seeding from Henan and Zhejiang Provinces were
collected. Then the following indexes were measured: fruit weight of a single tree; cross-sectional and ver-
tical diameters of a fruit; percentage of fresh fruit flesh; moisture content; content of soluble solid sub-
stances; and the content of ursolic acid, oleanolic acid, and loganin. Data showed that: 1) among individ-
ual trees in the same production area a certain difference in fruit traits and effective medicinal ingredients
existed with all indexes showing a similarity within a production area. Also, 2) a strong difference between
production areas for fruit traits and loganin was found, but no differences for ursolic and oleanolic acids.
Additionally, strong intra-specific variance in single fruit weight, soluble solid substance content, and the
content of ursolic acid, oleanolic acid, and loganin were found with the average weight of a single fruit
from Zhejiang being 1.68 times greater than Henan and an extreme value of 2.52 times. Thus, as an impor-
tant indicator for future selective breeding, content of ursolic acid, oleanolic acid, and loganin could be
considered with selective breeding for yield utilizing the Zhejiang source. [Ch, 2 fig. 3 tab. 9 ref. ]
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producing area difference

INZE BT Cornus officinalis 11 ZE R} Cornaceae |12 BB M — ML G2 Brp 244, 6K H T N #H
. Mz EN | ERERE . PREER . KIT RSN, SRS ALSE 2 I E RS W
TERUI | IR0 R A 2 L2 B S 0 = X4 1L B K 0 A 7 B AR e R AR RS, R MR AR S
SR BRTEHR AR ORI XA LA BEAE DG R ISR e B, AR TR AR B X8, S AEAME . R AR
B R AR R M R, IR TR RE . R RS R B AR, BREEE X L
ZEGE I AR AT, RIS FAR BT AL SRS R 2 A SO 22 57 B TRl — KUK [
PRI LA RO A I 4 80 RAD AR RESR R . AR R A BUS s L AF e B 3 22 5107 oK WL & 48 19 & X i
VL TR 7 D B X SR SR | 2 A ROy R S B X ] 22 S LB R G . A B SR AR R U
YL VT R LU B O 7 XA SRR TR A B A SR S, e R B R AR ) R S 2 IR B 2 2 R RO
SRUE, WIRA T WL AT L2 B X P PR (] SR SE R A 3 2 TR O A3 a3 A B S R R R
DCILIZR BN R AR AT T 28 50000, R Ll 2 B R R e £ 4 e Ak i
1 H&EEXERXHBL

WLl 2 gl e A R A BV It . WL Bl e s e rh g A X, Ak 29°11 ~ 30°02'N,
118°20" ~ 119°20'E, 4EF-#HRk K 17.8 C, FEM R LR -15.1 °C, 4P fe = <l 40.7 °C, 4F
SRR 1 425.7 mm, WK 550 ~ 800 m; VAT R L2 BERE SR A B TR RE A P e B L AR B AR A A X
33°05' ~ 33°48'N, 111°01" ~ 111°46'E, ¥4 600 ~ 1 500 m, 4F-FHSHE A 13.2 ~ 16.5 °C, 4ERFK
it 800 ~ 1 200 mm., F5 4 1 e 7 X EARRAE S

2 MBETE

21 NFE5RFH

Waters™600 I (RFFTA ), Fohidbks, Waters™ 486 £ AMGMI#ER , HS 2000 ¥ AH 1% T AE
i (JeiEA ), Milli-Q #2iKR E , B | BRI . PR MES th IR QAR A R A
AR, BT BRI T 980 g-kg o ACHEBAIAK; WEE (REIUAA W) N @igal; Ho50 14 4y
Bradi; WA 0.45 pm JERE
22 RMEHE

VEPRWIVLIEZE | 2 ST g D e Ll 2 B8 e S AR v A A R L IR I B, VR E T S | IREHIE S |
% PR RVGRR S | ZBEEF S ) FUAR ] | AME 25 S R AR TR) 2 A0 i) 52 AR 1L 28 B 4 e v 3
SEAR AR SE, SRAE SRR B Y MR RBAR IR I TE 30 a DL b, FERIRIRMRG SIS, R IRIRAE .
2.3 RELWAMERY., NEER, RREH, SHEXR, SKkEMERFEHNNE

R EIEY . B 20 RS2 AR SR, IR G R BURE A PR i, 3 IRE A,
BOFYE,; iR, F— AR 3 4, 45 10 ki Rss, FEbs R RO s sk RS g/ 12, 2 slic
FAE R G AR, AT IR 2ZE L 3% LI N IEE , e DAE RO RE AR R T 5 bk
RIEFEE; B %, R 20 ¢ ZE A AR SE, T A5 BRI & (R0 il A% I s AE W SR A i i)
DIAE R R 5 S T A LU D R R SO AT, AT iR ZE AN 3% M EUE , 1T T3 6 i
N HRREE R R SRR, 25 2005 IR (R AN RO RTE 24 B S A BRI R E . A4k
FEmIR 3 2, & 10 B2R S, JplFrar, HHR-FRE, A FEE DR ZETE 3% AN 9% . LAl € fr

PRS2 0 1L 4 BT SR 52
24 LDHREIENE
I B R r B0 2 2 1 2005 4R R AR N RIERTE 25 1) 07k IR G B, XSGR ATIRE:, A

FPAT I 1R 25 N Mk 390 B, AT 2 5 o 4 HACK PR R R Y o 4 AR
24.1 &iEE&MH AREH . Waters Sunfire C18(4.6 x 250 mm, 5 wm); WM. HE : /K (30 : 70);
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K K 231 nm; AR AEIR 20 °C; Wi, 0.8 mLemin™, fEMEMT, D8 E5HMA AR R
HAEOrBEERT 1S, B 1, SRR bR S5 A0 88 83 8] 43 51 4 15.602 1 15.523 min)
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Figure 1 ~ Chromatogram of Loganine in standard and sample solution

242 MR ER S HOK S BR 6 BLR] N IS VRO . RS PR B R S IR 4.8 mg, B 10 mL
T, IR ECR 309% H BRI i 7, A9 BIARHEAE A, K R A TR . BBl 2 B AR
S, Rk, BRI 60 CHET 48 h, ¥BENEMEFL (60 H), MEMREMEK 0.5 g, EHIEMH T,
AEF M 30 %R M2 10 mL, BAE 15 min, & T 50 mL AR T, T8 4%, HERK
U ECH 30 %P RS Vst , IF AR, MBEEZE, &5, FERISRER ., REREERER
LA, 12 000 remin™ #5010 min, HCEHEWRGT 0.45 wm AL IE ARG 2ERE
243 ZEXAFR BEEENBSER, B2, 4, 6, 8, 10 pl, PIBRAES S (ng) A
Askr, WETHALy (mVes) ML, SHIbrEmZ, TR RIETRER y = 1.184 x 10°x + 1.677 x 10°, #
KREHHN 0999 5, LMHILERZELE 0.96 ~ 4.8 wg 6 Fl N UEFRE S5 W 1 ALZR ME G R R
244 MEE MZE T A R X RS ECE R X RSIE W 10 pL, ELEVERES
W, F SRR R W AR A T AR I T AR Y S RN 0.97%, 430 T 0, 1, 2, 4, 8, 12 h A& IR
R TA TR 20 WL #ERE ) Fe SR R I AU AT IR A R RO 1.30% , BUF —#E 0, 5 IEE &
M, e DR R W 1 AL AT T AR W TR AR 5 R AN 1.47% . RS BRI B 2 B 2.0 mg, A
K PRI 0.5 g LB AL SO R i, 4 15 R 2% AL 3 ot V5 W ) T ) 7 3o W) 48 U L, BEAE 20 L,
3, HRCEHINFERNCE R 101.8%.
25 BERBAMFHEBRRESLNHNE

W T k2% R [9 ], IRG WA, BOPATINE, INATPATIR R R 25 N 3% 8UE, 4t
ST U 3 B BARR B IR | SRR ot it o 4
251 &G#EFMH  (A7%F Waters Sunfire C18 £ (4.6 x 250 mm, 5 wm); 7 shA N H B : 0.4% 2
(85 : 15, IRFRM%0); Klpk K 210 nm; W | mL-min™; %0 20 °C; EUCAMET, BERMR . FrEUR
1R 5 HAMZH 73 B8 R UF70 85 (X B R T 1.5, SFHICRIR . REARMR IR BN A] 735 25.898, 27.632 min, &1 2),
252 MB&ERL X BERGEE X EERAOBCH . o000 PR IGT U R 0 R | AR IR R
Xt AL 4.8 F1 4.9 mg, FEOWME P ERZE S mL, RS2 brMEME &0, SO MiE B H . K
FRECINZE B R 1.0 g, JN4 D5 S0 mL #8454 FE 30 min, U, id3E, H00 10 mL & 05 5E 5w, 1
W ZET, 10 mL A7 (30 ~ 60 C)BAEZY 2 min, HEAMEE, TR 1 K557 F B, &
AZESmL, M 045 pum AL U85 SR, SRR 20 pl,
253 ZEXRAFR BOTHULRR AR M A, AR 2, 4, 6, 8, 10 uL, DIFRMES R
o (ug) MEEARAR, WETEALy (mVes) WOARAR, ShlbrEihgl, A AR ARME S [BE RN y =
5.215 x 10% - 2.336 x 10*, MHXREN 0.999 7, FrHCREARMES FIE TN y = 6.156 x 10% + 6.952
x 104, HXZREH 0.999 7, F£IIRERFRTE 1.96 ~ 9.8 g 16 F N HEFEE Sigm ARG L R BT, FF
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Figure 2 Chromatogram of oleanolic acid and ursolic acid in standard and tested sample: A Standard of oleanolic acid (A),

ursolic acid (B), C Tested sample, 1. oleanolic acid , 2 ursolic acid

IRRTE 1.92 ~ 9.6 g Vi [l N HEAR 5 15 06 1 B 56 R R AT

254 MHEE, RAEE TR RKERE DS . FEURR Y R 10
pL, FELLHERE S YK, HiRE AL R AN ST B R U v B AT R AR A5 0 T AR A AR S R B0 i Ol 1.24% Al
1.45% , K% USRS 20 pl, 20901F 0, 1, 2, 4, 8, 12 h AFHERE, 43 5il4% AE SR iR A1 5% BUR
i 0 T AR AT T E A5 G i RS S R B R 1.29% 0 0.94%, BUal—#FEdy, 5 WEE &Ik, $%5F
SRR | RE SR U T AR T ST SRR 1R RN A SR R 0 1T AR A AR S RSN 3.07% N 2.62% . HEL HT
WS 1.0 g 224, KEIA 2.0 mg SRR FBER X IE S, FAE 3 Wk, W th 28 2541 rh 5%
B R - S5 N RE TR N 97.3%, AR SR 19T 34 B e i % 98.7% .,

3 HERE M

I5E LR A T Excel 2087, FERSCHERFIME , BRI EMLS R GR D), iEtEEEY L3
YA ORI E AL SRR AR S RE(K 2),

&1 LFRERIUERESR

Table 1  Variation of fruit characteristics of Cornus officinalis

i | i A, W42 /em M 4% /em ESi 2214 R g it H 1% TIKFEI%
beiRan 1.21 ~ 1.80 0.74 ~ 1.31 0.48 ~ 0.80 0.57 ~2.21 67.16 ~ 83.49  67.77 ~ 85.84
AR i
Tl 1.07 ~ 2.29 0.70 ~ 1.03 0.46 ~ 0.83 045 ~ 1.1 67.44 ~81.01 66.26 ~ 80.88
Wi 1.65 1.05 0.64 1.26 76.97 77.70
bOREE| 1.47 0.86 0.59 0.75 75.44 74.28
it 0.19 0.10 0.06 0.31 3.25 3.88
FRifE %
bOREE| 0.14 0.07 0.06 0.14 3.36 3.26
it 1.08 0.57 0.32 1.64 16.33 18.07
e 2%
T B 0.73 0.33 0.37 0.65 13.57 14.62
W ir 0.12 0.10 0.09 0.25 0.04 0.05
Al 0.10 0.08 0.11 0.19 0.04 0.04
VLT . TR 7= XA REA B 65 Bk WivL™= X AR . B A . SRIBHE B0 S T i A REAR B 78 MR, fF MR RCR AN B K R A R AR
Boh 77 M

31 FRARIHERER
T R AT LU PR XN IR B A | SRR A SRR SRS OM R e A
fE—EA S, DR RZRARK, HPhin= XA RmEHN 0.57 ~ 221 g, &5 RN 25.00%,
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BRI R R K(E O e /ME Y 3.88 F2 WEHEWAEERY, THRAAIAHINESR
1 ; W XA B 0EE N 045 ~ Table 2 Variation of main effective medicinal ingredients, fruit shape
1.10 g, A B Z 8k 19.00% , Pk solubility solid Cornus officinalis

B R Al R /M B 2.44 4% Wi o A R ARRTR/ TR R/ LR/

(g-kg™) (g-kg") (g-kg™") (g-kg™)
WL 63.3 ~ 180.0 1.010 ~ 4.786 0.149 ~ 1.305 5.92 ~ 23.03

PAAE 5 280, Wi 28 B R s 4k
RAE S R/MMEY . R FE>H)

1 ¥ \ T 133.7 ~243.5 1.295 ~ 4.838 0.308 ~ 1.056 3.57 ~ 21.69
o> e > BIE 18 B > Gk R > it

N e e — Wi iT 116.4 2390 0.578 13.14
S /N HE B [ S 4 M — TSN 5 o} 184.6 2224 0.547 9.58
5 e . - Wit 20.9 0.800 0.200 3.70
IR EEAR =B, WRRE e
PR AR Sk /Nt B AL O baNE) 40.5 0.600 0.160 3.40
32 FRAFMILFHERLAMEER . i T 116.7 3.776 1.156 17.11
., THATRRSRES BT R I 109.8 3543 0.748 18.12

MNF2 AR LA . RIX e W, 02 034 0.40 0.28

e . , st AR RE

L2 B s nT s R Y | AR o 02 0.27 0.29 035
. o b ) e
P, FFACRIRAN B LIy BUArAE BLY . WU X G SRR O 7T B, R . R A
B AR S WL X T Tk [ R A BICR R 4 78 Mk 3 T X (R A T 0 S R R B 65 Bk,

G 633 ~ 1800 g-kg, 5 AR 49 b, FRURR N 49 b, TERE N 58 H.

FECN 18.00%, VT ECR 116.4 g-kg™, HUbkE KRBT E 40 8O N TR0 2.84 £ HERR
AF SR E A 5.92 ~ 23.03 g-kg™!, AR RBCN 28.50%, FIHHM 13.30 g-kg, FARRE KRB B/
JR AR 3.89 17, REIRFRZE FIRIE N 1.010 ~ 4.786 g-kg™', BRI K T 2 EN Fe /N R 2R RO
474 £, FEHCRRAZ FIRE N 0.149 ~ 1.274 g-kg™!, R RN 40.48%, FI°H 0572 g-kg™, Hfk
e KT A BOCA Foe /N B AT B 8.55 i, TR T IX AT IRk [ B M AR SR A 133.7 ~ 2435 g-ke!, AR5
RN 22.00%, FHH 184.60 g-kg™, FMRER KA B /N B0 1.82 %, HERERTFIE
JEh 3.568 ~ 21.687 g-kg™', ZEF RECHN 35.04%, V¥R 9.577 g-kg, MK K I 43 BOH Fe /N T i
YR 6.07 15 RESRBRAE FURIE N 1.454 ~ 4.838 g kg, R AN 27.70%, 3K 2.224 g-kg™,
PR S5 KT A Bk fre /N R A B 3.33 A% s SRHEICR MR AR SR R 0.308 ~ 1.056 g-kg™!, AESRECH
28.96%, VA EN 0.546 g kg™, PR B R T i 2 BIO /N TR AR B 3.42 £

33 FRERIMHR, TAKEEY., THREIRSHNERIN

P e 1 RN 2 i L il 28 8 50T g 1L 2R B SR S otk | IS EDE Y . EY A B E R R
B, KBTS IX LB SERE LA AR K AR, BRI . P L E—EES, Wi
VLI 2 B PR L T R AT g LU R B Y 1.68 i, B AL SAS s b IX M 22 5, S50k 3,

MR ~ 30T LUS s, WivL g PR XTI e i L s Motk b VR BEAR L SRIBFR S, &
W FoKR . RREE | DR RERIR A TR IR 7 XV YE Y R W v X TR X,
AL PEEDE W7 - YA R 7= X T L= X, #E— Py 2Rl e e IR, &
B SRR R AR M SR R 2 R R, REARM AT EUR MR 2 BN

4 it 5tk

A XV R PR L 2R B DX R SRR B T 2 R SH AR | AR R ST IR R 1) 20 A
i O XN MHRFE RS, SHIRERRBORNT —E MM, Hrh R pUE | aE
e [ 4 B 2 11 3 32 25 F A 085 A8 S SO T, TR R A R IR B B A A i R AR, ©
Guire . RIBARR, MR FACR O UR TR | TR DR YR S R A X ] 22 e B, K
b B ERR | VBN SR AR IR R AR 2 R 2, AR X B R RN K R R
YR, MR PTEPERDR Y SRS AR I E R R B, WL AR R AR MR AP 2 (0 i)
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Table 3 Area variation analysis intraspecific characteristics

i H SREAKL 1 B2 T 5 ¥y Fi ITE 2
TR 143 1 9.471 9 9.471 9 147.09 <0.000 1
Tz 143 1 1.236 8 1.236 8 166.76 <0.000 1
XA 143 1 12195 12195 39.66 <0.000 1
R 55 143 1 0.079 2 0.079 2 22.62 <0.000 1
it e 5 142 1 82.490 2 82.490 2 7.54 0.006 8
FKFE 142 1 348.050 7 348.050 7 18.98 <0.000 1
A DR 142 1 1929321 8 1929321 8 156.72 <<0.000 1
kR 136 1 42329 42329 32.70 <0.000 1
AESL R 127 1 0.008 3 0.008 3 1.48 0.225 8
R R 127 1 0.000 3 0.000 3 0.65 0.420 7

R EIX 1,68, 1.12, 1.22 fF, W22 MR~ XM 2.52, 1.48, 1.73 %, M TR E R IL 40 E
B P AR AR, A S DA AR AR UEA TR R, WiV XA IR A AT e ()il g 7 DX AT 4 [
TE WIS YA R W= XA 1.59 %, #P= X RPN B 5 25 5 . ARWFIE R R —2 ol i ok B ) 5 HoAh 24
FA R 5EST T 5640
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