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Abstract

In order to systematically master the VE content of introduced seabuckthorn and hybrid seabuck-
thorn fruits, the fruits from Heilongjiang, Liaoning, Gansu, Qinghai and Xinjiang in the “Three
North” region were collected, measured and analyzed by high-performance liquid chromatogra-
phy immediately after picking in 2017 and 2018. The results showed that the average VE content
of dry whole fruits was 315.67 mg/100g for introduced seabuckthorn and 455.79 mg/100g for
hybrid seabuckthorn, which was 44% higher than that of introduced seabuckthorn, and there was
a certain gap between the two types. The content of VE in the dry whole fruit of introduced sea-
buckthorn and hybrid seabuckthorn was the highest in Liaoning, up to 398.99 mg/100g and
565.02 mg/100g respectively, which was 1.44 and 2.17 times higher than that in Qinghai. The VE
content of introduced seabuckthorn dry pulp was 87.04 mg/100g, which was 2.20 times higher
than that of dry seed 27.20 mg/100g, indicating that VE mainly existed in seabuckthorn pulp. The
introduced seabuckthorn and hybrid seabuckthorn fruits had many bioactive components and
diverse functions. Those tests and analysis on VE content were designed to provide a relevant
scientific basis for comprehensively measuring the nutritional components of seabuckthorn fruits,
serving public health, and determining reasonable breeding schemes.
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1. 518

TR [ Sete ) PR A AR AT (1] [2] [3]— BEBA 15, AR GF ek 7 HE A7) B% R R A A 23 S FHERI AN 1)
W . DA ZONE], XY N RIS oA 4ERs IE 5 AR BRI, 1 220 9 SR A5 1 — 20
BENWIE, HENRMZMAK, R KEIBREPRES T BEENER. #4ERERNEASS
PRGN, BATRALRER[4]. TEH &AM, AAXH R4 R RER D, HEWENRED
AR R AR TR SR, 250 IR S 22 i i #[5]

H AR T IREEEA 2 VAL VDL VE K P55 LB R R K 98 (AD) A& B = B FE 2 [ (1)
KEFR, KILAD BJLAFLE VitA, VitD SZ 8042, 1iE VitD /KF5 AD M EFEE 2 fAC, AlEIKE
BTG JLE AD 24t 7 — @ MBS ARIE[6]. WA IIBE SO, IR It 4 AR 3 R R E R TR I
BEREWTANET]. Sk TR, IRV YA R A B 23 55 22 RE RS HE Tl 28 S SR R St i g /8 )L
ML EMIAKT, PR3k AR [8]. Sk N ARIEE4EAE R VAL VD, VE. VK FE S5,
R RN, TR Z B R S R A E A KOG RBEAS [9]. TESRPRIN B B TRIR TR, WE I
TpRLrh S R A RIS IR 0 A ARy, LA TR RS FRME, A RERIEE B ARMAEK K EHN
B, EEEARIRIANE, SEENEFN, WEHEFRTFER, M s & s A KR EHEH
[10] [11]. ¥ PELEA: 26 B E R 7T 2 522 (NRC)HEFE g W R s, B s n g /7. el
PIThAE SR MG s e S5 AE FH[12], AN i 4 FH 2 RURE 1) 8 B JIA [0 T A e R IX 0

VIl E (Hippophae) 1 477 i 7= 2618 75 i = B, 78 300 2 38 4 s R M X T 9 A [13] . [ Vb ol 3+
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mIE AR A%, N TREER R, &N, ARKEHE[14]. AWESMSIEER R R —— 5l
WL S SFP[15], 7EFRE BE T B am St LUOP el 1) % SR, 3 4k i AR A FH[16] [17] [18],
B AR T B A TR FH e i R O T RSB R . AR A r E R () IE R R 51 R
YOI R S VDR OME) 45 52 2 IR RE R, FEIX 2 AN PR R Ji e A8 W AR 1) 52 R A8 Pl 22 i 1, 3 47 ke
Fek Ay, 5ol REUET, BTN T YD R R e 1 i — T A D= [19]

H Al bk VE J5TH P RE T —S80F 72 [20] [21], 1B 51 HEMR 2 7 55 = AR DR 52 v 2238 Vb ik VE
(ORI FEIE AL, DRI A ST 6ot 5| 70 RN 4 A2 VD WIOX W5 245 B AT VD Dok FHRM AR U i R B b k), H
FRWBRSE VE & &, DU R Bob M, P Rscaey DL e e AL B8, s DA & ek
DAORAgE L2 2 7 3, A ) TR E & R O B A OC A

2. M55 %
2.1 M

2017 AFHUREIN E VORI AR R SER L R AL T “ =8 MUK RO ZRJE B R X B i gy . bt
AL DAL T B SRR R X R DRRH AR L e P 75 I R s 78 A K B A ) SR A A 5 s
2018 =SSR i LT FBORVLZEHE 1 3. 5 3 EAARENL LA 1.

Table 1. Basic information of 5 test localities

= 1 51#tEE 5 MEKER

T H A 1L E Ly RARZ72 v HR R BA R WA
K& 120°21'52" 127°3'36" 107°32'13" 101°33'16" 84°36'45"
I 41°29'08" 47°8'28" 35°42'5" 37°02'55" 47°19'32"
WP E () 186 200 1030 2573 650
H R % (h) 2752 2822 3060 2671 2941
FEXRR(C) 8.3 2.0 8.3 2.0 41
i 3¢ v R (°C) 433 37.7 39.6 29.0 41.1
i B AR (°C) -34.4 -42.4 —22.6 -33.0 -42.0
>10°CHLUR(TC) 3500 2460 3000 1510 2673
TCREHA() 155 127 162 100 135
R K 5 (mm) 450 570 562 510 200
AR5 75 % B (mm) 2000 1242 1475 1800 2300
poR s LAt e s3] Rt o+ S ML KEEF

YO RMERR TC 1 2R AL 5 3R VD RN 225 VDR R3S, 2017 AEXF 5 M L R Sk AT BURE, 2018 4 R X
PEORYT 20 1 M S R ST AT HURE
2.1.1. SRR
SI VPR T 2013 4R AR E 17 51 12 (19 28 = ARVD iR 20 AN TovE R AR SbRL, IR 5 2 2013017
“2013027 --eee “2013227 , Hr 2013067 kfErk, AFE 21 DMLTERT, HARMERKEE 23 ERANE.
SESCIN TSR], T % A B oM R A ]
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2017 4F: I HARHA 8 MM AR, “201301” “201302” “201303”7 “201304” “201305” “201307”
“201308” “201309” ; MILZBAH 19 N EtER, 7T “201302”7 “201316” 2 MEPEFR; HIREKFH
H “201304” “201305” 2 MMk FR; FHiEEA “2013017 “201302”7 “201304” “201305” “201308”
SN R A 2013017 & “2013227 [)4sHB 21 MR &R .

2018 4. MEIT AR “2013027 “201314”7 “2013217 ZAMAH: A 18 MNHERR LM & .

2.1.2. F3ZVER

AU RAERR S M OEYE &, RIS VD BR(S IR ID MR S REAS L o B VDRSS A A AT TR
R, H.

2017 £ TR, BeILake . HR KB AUE BRSO A “ahEDL 01 57 “JeMEf 10 57 “2%
MEDL 12 57 “ORMEDR 54 57 4 NTEMER: FlFKERAA “IMEIL 01 57 “IRE(L 10 57 2 M ETER.

2018 4 BVLZzke A “HMEDL 01 57 “JRME(R 10 57 “JuME(R 12 57 “Efi 54 57 4 M
PR
22. /&

SR HH im0 (i, F IR i 22 4 [ SOhR 1 (GB5009.82-2016) 25—Vl E [22] -
3. BRE 7
3.1 SIEPBRARILMRTER VE SEXL

SUED TR 2017 AERUREII A A 5 Hh 21 AN TETE R K 55 MFESL: 2018 AEEUREUN BRI 18 AN
FRFE . ARG AR VE S REINES RSN E 2.

Table 2. VE contents of dried whole fruits among different clones of introduced seabuckthorn sampling in 2017

2. 2017 EARESIHIPHEEIMRTER VESE

VE (mg/100g)
TR RS

I ME PRt
201320 2 581.73 312.62
201322 2 439.06 11.37
201321 2 402.56 101.35
201304 5 387.80 125.35
201303 3 370.96 47.39
201309 3 341.09 133.36
201308 4 338.47 170.68
201314 2 330.10 43.50
201305 5 325.73 62.13
201312 2 313.21 60.91
201307 3 291.61 42.94
201318 2 284.90 74.87
201301 4 263.59 70.57
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Continued

201317 2 259.85 98.09
201311 2 257.47 85.28
201302 3 249.39 41.89
201315 2 240.51 188.44
201310 2 238.68 119.11
201319 2 208.97 172.77
201316 1 175.47 0.00
201313 2 168.55 52.33

T 55 315.67 86.47

MBI 20 DMt R TR VE S E-FIEKRE, 55 MM S48 4 315.67 mg/100g; 21
ANTEAE R A) 72 25 SP B AR ZE AR K, M 35ME B /M “ 2013137 1) 168.55 mg/100g, 5 K1 “201320”
) 581.73 mg/100g, &3 /& RI&E I 3.45 fi5.

SV R4 R VE & &7E 400 mg/100g LA B “2013207 “201322”7 “201321” 3 MGl H&.

3.2. 5|#EDEREMRRSEAFRAL VE FEXLL
2018 S VT T IR dh 2 AIIE T RAACFF & R, RIS TR VE 58, TEILE 3.

Table 3. VE contents of dried whole fruits, pulps and seeds among different clones of introduced seabuckthorn sampling in

21; 2018 F|HPHAREHRTER, RAMIFH VEEE
VE F%E % & (mg/100g)
RIS
0| iy Eog
201301 148.52 10.30 122.24
201303 78.76 24.61 69.60
201304 39.96 33.99 38.28
201305 105.06 25.90 89.60
201307 113.23 25.59 93.12
201308 68.03 28.17 61.30
201309 104.95 29.13 88.19
201310 60.25 38.50 55.35
201311 146.94 27.59 118.20
201312 57.58 14.55 49.03
201313 44.96 33.49 42.56
201315 100.68 36.50 87.23
201316 59.16 34.50 52.75
201317 81.26 14.94 68.07
201318 137.03 29.95 115.48

DOI: 10.12677/br.2022.111005 33 JERZIEERTI


https://doi.org/10.12677/br.2022.111005

[izbegs)

Continued
201319 62.56 39.88 57.78
201320 132.33 16.69 106.54
201322 25.41 25.27 25.37
THME + brifEE 87.04 + 32.49 27.20 + 6.64 74.48 + 24,97

2018 “FEE VLW R T RN S TH VE &8, WUTRAGENS, TRA VE S8
M N 87.04 mg/100g, HTF-HF& & FIME 27.20 mg/100g it 2.20 /% . W, Syl sed VE 765
WA AR, X S T B R AR N LR s T AL

3.3. ARI=ME5HEPERRSE VE S EXTEL

GIHEYWOE HAE TR E MR BIPE R BRI 3 Hol . HHAHEE 5 . XA A, T AR
FAFMN AR FE SR AR, SR8 RBRAE 5 5 2E VD OEE R R SE VE & & L. FIH] 2017 424E 5 4
SR E K 55 AN RESCHE bl € 2, B 5 5| B et R i e R TR VE S ESIHES TR 4 4.

Table 4. VE contents of whole fruits of introduced seabuckthorn clones in different test localities sampling in 2017

4. 2017 FARFHSIHIPREMRRE VE R E

VE & & (mg/100g)
P #VE
ficf 4 FAR

T 52.35 + 16.54 301.32 + 96.30 19 /MR
L 61.75 £ 9.57 398.99 + 69.78 8 MFE
i 60.06 + 1.64 328.74 +9.53 2 NFE
Hig 53.89 + 14.08 276.13 + 66.97 5 M FEdn
B 60.43 + 17.53 305.08 + 84.87 21 ANFE
Aty 57.22 +15.99 315.67 + 86.47 55 AR

M5 MG PR S VE SRS AR RS, tFaR. TAROEHFA—8. T LM
RN R TA R VE & 8NE 55 5ORMO L, 10 7 HUE i m, 1A 398.99 mg/100g, Hkr & fr & 28 —,
°/y 328.74 mg/100g; HriE s —, Jv 305.08 mg/100g; HE iTEEPU, 24 301.32 mg/100g; HilEE)G, (X 276.13
mg/100g. T2 R VE &, &E&mNL TS ERIKKERSH 44.49%.

34. BT CHMABLERTER VE FEXNHK

Z%F 2017 4F 5 NARAIBTCVE RIE 5 A mUUFEI e B i geit, SRR TR TR
VE & &1 FMHE, WLk S,

FAE Vb 4 DTEVE R T4 B VE &8 P48 )9 455.79 mg/100g. 4 ANTE1E: 5 18] 5E 45 BL-F B AR 25 R
FE R K, M8 e /N “ 22 MEAR 10 5 7 403.47 mg/100g, FJ ¢ A1)« 2 i 54 5 ) 570.52 mg/100g,
JEEAURRTF M 1AL £ “AEfR 157 “lffl 12 57 T4 R VE &2 FIME LS P EIE /.
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Table 5. VE contents of dried whole fruits among different clones of hybrid seabuckthorn sampling in 2017
F 5. 2017 ERARFRAZIBREERTLRVESE

VE £ (mg/100g)

Ttk RS FERE(N) R
P ME i
IR HEDR 54 5 7 570.52 286.55
IR 15 4 435.80 89.98
JRHEDR 12 5 4 413.35 178.80
IR HEAR 10 5 5 403.47 123.75
AT 20 455.79 169.77

3.5. AREI=HEFRIZERRSE VE S EXTEL

ZACYVIR 2017 £EAE 5 MR EN [ 20 AR SSHEALIE Kt , LBHAS R 5 AP BOEYE R 4R
TR VE SEGIUHE, 5TE6 .

Table 6. VE contents of whole fruits of hybrid seabuckthorn clones in different test localities sampling in 2017

5% 6. 2017 EAE AT DM RRIVE S E

VE & £:(mg/100g)
e L
i 4> 5 TR

IR 75.75 + 21.39 314.17 £ 94.15 4 AFE
STy 85.18 + 23.39 565.02 + 160.74 6 M i
il 87.40 £ 1.95 500.94 + 30.03 4 AR
Hilg 56.41 +9.78 260.19 + 62.07 2 M FE
B 66.18 + 7.64 334.63 +38.91 4 Kl
HiECEY 77.06 + 16.55 446.94 + 115.62 20 MRER

2017 4E 5 M ZL AT VDI SE VE SRS 1, B4R, TaRMHE PR N AT
4 VE SEEEkEE, WTHURE, 1A 565.02 mg/100g; %5 A7y H R 500.94 mg/100g; HriEss
=, 5 334.63 mg/100g; PEWITHIY, 4y 314.17 mg/100g; FiiEfEHRALN, 1Y 260.19 mg/100g. T4 %
VE &, SEEENLTESERIKMERK 2.17 15, 57551 se 2 H0E .

3.6. FPRIEMEIFHEECHEERTER VE FEXE
51 FEYP K 2017 4. 2018 AEIELE I AEAE BT THUREIN E &5 RA TR 7.

Table 7. VE contents of whole fruits of introduced seabuckthorn clones in Heilongjiang in different test years
R BEISERSEMSIHIBRIMERTE2RVERE

T4 VE £ 5(mg/100g)
G P
FI1E i
2017 4 315.67 78.39
2018 4 74.48 24.97
2017 4£/2018 4E 4.24 .
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MFEHAT LU Y 2017 4F 1P SMER B 2018 SR 0K, ik 4.24 5, MIEL 1 AT LLSE N EDW M F 31 i 2 (5]
SR VE S EMNEN, 2017 & S HUE N R, WIE 2018 4F& U 07 o 47 B [a)l e £ i H AR
KB, WRNEZ, HELEIFRIIT, e B2 H 5k, 5, BURERTE . FERBERR =5
T8 2% A RS 8] DA R ARG 2 BT 7 15

700
20174
600 y L n.”A"Q 3 146623x2 E-+10: 2E+]S s
R2=0.492
) 500 20184
=)
E y =-0.0024x5 +2455.8%4 - 1E+09x3 + 2E+14x2 - 2E+19x + 8E+23 .
% RZ=0.4283
2 a0 —
B 300 = S
b
&
Z 20 - ‘
H 100 N ’ —
e e — )
H- - M s m— "——-1""(. \.
0
201301 201306 201311 201316 201321
THRFS

*20174F
B20184F

Figure 1. VE contents of dried whole fruits of every introduced seabuckthorn clones in dif-

ferent test years

E 1 FREGIHIBRELHZNTERVERE

3.7. BB Z3ZiVHk 2 KM RTER VE SEXH
2017 S5 VPSS AL BT 2 R VE SR STHE, 4508 315.67 mg/100g. 455.79 mg/100g, P

FKIE P EARZEROR,

FeAZyb i 5 VDB 44% (42 8).

Table 8. VE contents of dried whole fruits of introduced and hybrid seabuckthorn clones sampling in 2017
7 8.2017 FF3|HEHIM 2 KRB TLR VERE

RS

31 B
ESal

AT/t

SR

55
20

T4 4 VE % % (mg/100g)
FIE i
315.67 78.39
455.79 169.77

1.44

4. g

VE & —Ff N0 7 IR PEAEAE 3R A 9 — Rt R ST A AETTIANE 7750, B2 BT IR S B 245

gt‘l:llj\

Tk PRAE A A ST VE R —FRBRIIPTRATR, ATORI AR AR e, SEZEN LA

&y ATRRAEAR N SRR H A BUEI IR, WORNUR I 0% R4, RIEHT AR 40M, T Re L
R PR A 3 B S R R AR s R AR ILVROE A s TR R PN BER IR 40l s s R PO TR RV R 5
TR R RS T e, 1 Jokvad il i 56 AN Sk A AR S AE FH o

VE JTIZAAET SRR R s, fE SR, RIS it & a — &, ¥ WEylt, %
VE P& 21K E/NIHEFIIFF N : K= i(105.91 mg/100g). K i1(88.65 mg/100g) . ZE1E4F i (74.45
mg/100g). SZHFIH(69.37 mg/100g). 2 JFkiHI(51.66 mg/100g). 7% ¥fH1(42.35 mg/100g). 7¢4: 7 (42.12
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mg/100g). MV HRKFH(37.71 mg/100g). ZLAEHFIH(32.91 mg/100g). KA (32.27 mg/100g). M (22.03
mg/100g). ki (20.94 mg/100g). Z<HFIHI(12.78 mg/100g). X Ll 5E 45 5l i o e i 3 _EaS e ) 13
Fh& AR, L3S 100 24N 4R 326 NS, R AOCS Official Method Ce8-89 J5 74X} VE & &k T
r I o3 B B A4 [23]

Lix e ARG, 2018 FEEHUREIAR ) 5| #Eb il 42 R VE & &8 74.48 mg/100g, XUKT K&
TR K 17 2017 SEBUREINAS 5] BEVD IR T4 5 VE & & #4185k 315.67 mg/100g, it T Eik 13
Pl R VE & . MR b iiih g VE B IIAR E st =& 110 mg/100g [24], i iX AT TR JL-F-#iAH 4
TIRE T VE &&= m 1R K.

B EE R ) S R MOAT VE & & 46.3 mg/100g [25]. 5 mkATiiE VE & 8Tk 147.99~163.21
mg/100g, FH:H 6-VE (& E s, N 55.76~57.30 mg/100g, 5 s &) 37.68%~38.73%, J& 5% kA=
REW VE [ EZAALE T 20[26] - X Rl WLHEAR S0 VE & it/ 2017 SE Al 5| 3k b+ 4 5 VE

h

e

o

SR E SR E A X 2 R VE B2 B AE 3.027~6.346 mg/100g; K [ P 52 v e SRR X (1)
SR AP VE {8255y 1.833~2.150 mg/100g [27]. X4 VE m& &\ A4, tb 2018 SFEBUREN & 1 5] 3
AR VE I8 & & 10.5 mg/100g /h T A, B 2018 41 52.35~61.75 mg/100g ZFERR K T .

2 90 AEAR, W VE & Bl s IR WAEE, DEER, BAKETERT. MUT
PR A KSR VE ME e LLE H, WS e TR E T . Hc R NFIERIZ I VE & &R, 40
9 27.18 mg/g. 21.26 mg/g, AR H VE S &, 15 71.28 molg. JE&HE S AR R A 5T
VE & &, A — € R FHMME[28] . AR R AR AL VE & 5 L-F A48, 4351 40.32 mg/g.40.33 mg/g,
MARE Z VE S &, 14 54.52mglg. IR IAREAZ AR L VE S &m, Rl R H
TR K [29]

A WA VE DA CRGEE, VE o, SAM0EY VE S8 EAR. XERAK
Pbie VoI SEA R — P Tl J5oRE, 1 HL SR S R v o] B R RS R .l £ VDR R s
KANFTNRFTTE VE S8 F7 00, —2248, TARAR BB Tl i A r= 4 A 2 AT RE LL Ao .

5. &hig

Sl A A I R LG RO R 2, ThRe 2. ASCHRTE VE & =07 T A — L
WA, BENRHE SR IE TR RS KRR, DU E & E M R R 21K
o FEHARLERA LT 5 AT

1) IR 45 VE &8 FI{H N 315.67 mg/100g, 21 ATt R 5E 45 P AR ZIR K, T
Ve B/ “201313” 1) 168.55 mg/100g, F|fx K] “201320” f¥) 581.73 mg/100g, #H% 2.45 fiF. 5]t
W4 VE & &E17E 400 mg/100g LA Ef)A 2013207 “201322” “201321” 3 MLMER.

2) Sl BYE RHT RN VE &8 FME Ny 87.04 mg/100g, #TH-&&-F¥1H 27.20 mg/100g 1=
2,20 f%. VE EEAFE TR A

3) ZATUP T4 VE & 8- FIMH A 455.79 mg/100g, 4 N To P 00 5E 45 P I AR ZE A K,
MEIE /N )« LR 10 57 (1) 403.47 mg/100g, E5 K “ 4R 54 %57 ¥) 570.52 mg/100g, &
T 41%.

4) FRAVIT- AR VE & BRSO BE H 44%, PRI A — i Z R

5) Gl T 4R VE &8, LT, i 398.99 mg/100g; 2 — N Hf [ 328.74 mg/100g;
JE%5 =, >N 305.08 mg/100g; TP, Jy 301.32 mg/100g; #ifEfEHR AN, 1Y 276.13 mg/100g. T4
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R VE S &N T & BRI SRR 44.49%.
6) VPR T4 R VE & &, LU i, ik 565.02 mg/100g, HiRA7E % —, 4 500.94 mg/100g;

BriEss =, N 334.63mg/100g; EWITHIY, A 314.17 mg/100g; FifFE AN, 1Y 260.19 mg/100g. T
AR VE SR E L T BRI EER 2.17 5.
E&IHE
PR AT BRI “ KB ORFRIVS 7 (126216223000210001).
SE 3k
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