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Abstract

In order to systematically master the -carotene content of seabuckthorn fruits, fruits of intro-
duced and hybrid seabuckthorn in Heilongjiang, Liaoning, Gansu, Qinghai and Xinjiang in the
“Three North” areas of China were measured and analyzed by UV spectrophotometer immediately
after picking in 2017. The results showed that the average dry whole fruit f-carotene content of
introduced seabuckthorn was 32.92 mg/100g and that of hybrid seabuckthorn was 35.70 mg/100g,
which was 8% higher than that of introduced seabuckthorn; the f-carotene content of dried whole
fruit of introduced of seabuckthorn in Gansu was the highest, up to 43.97 mg/100g, which was
2.18 times than that in Qinghai; the f-carotene content of dried whole fruit of hybrid seabuck-
thorn in Liaoning was the highest, up to 47.41 mg/100g, which was 1.98 times than that in Qinghai.
The contents of -carotene of two kinds (introduced and hybrid) of dried whole fruits of seabuck-
thorn from Qinghai were the lowest among the experimental sites. The introduced seabuckthorn
and hybrid seabuckthorn fruits have many bioactive components and a lot of functions; those tests
and analysis on f-carotene content would provide a scientific basis for comprehensively measur-
ing the nutritional components of seabuckthorn fruits, carrying out relevant development and uti-
lization of them, and determining a reasonable breeding skeleton frame for seabuckthorn.
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1. 5|15

e B sea Y R W TE[1] [2] [3]— EBCA W, ARG ALt 7Y BT OR A 1 3 S A A EL
Wik fe. UEEZR NG, RRVIBGR NSV SERF IEH BT RE, T AU\ B Y 3R 45 1) — 260
BEANB, HENEMSAERK. R KEERETREE D EENER. ERERARASE
P RRARGAD, WARBRER4]. £ HHAER T, AN IREE4EEROFTRER D, HEIENRECD
ZIEARRE IR NRI TR, 2 BRI RN 2GR E[S]. f-HE MEZE M ZAE T BARN
KL MR, RHURLEAEZR A EZORIE6] [7]. p-01% PREAZHAEDEE, OIRERE R, X
SR MBI RER 55T, HNAARMIKNERET, B REZL. . RIERMZHITTE
L ANIUR[8] -

IV (Hippophae) EA[9] ™+ 3, HLAE T e J5 S I X T A sl e o [ VDR 3+
R E AR AT R %, N TR R, GRS, A KIGE[10]. EASIHER ORIV B, Soh5Eh
VORI E R A AP [11], AEIRE R LA SR e UM e TR S UE R, IRk AIZ A B TH[12] [13]
[14], Bl SCHE 1 SEVD A BN A A oA A B D R () S 5 s 51 BRIV RN B
VD R(OHE) 55 5 2 (R e, HETTAEX 2 S YEAHR]JT e 2SS HE AR (1 52 rh 2 S YD R SRk B Sk A, S8 O
T Rl e S R PR FE [15]
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A0 E XD p-#A % S 7 TR T — 28t 7E[16] [17], {EX 5] BER 2 7 58 = ARVD (R 5 gt b
TR) A 52 Fp % SE VD MR RR AR SZUDTR) -5 NSRBI FTIEAR L, PR ST 51t Vb IR 2 A2 b X P 26
A3 D R B AR}, BT FORSE B bR SR, DIYHEShIX 2D
RS BHIRRE RS LR, DA DR L 5 24 it 7y 20 o0 3 i R A0 B A AT T 4 AN ik

2. MR 55%
2.1 o8

2017 SEBUREINE VOB TCME R R sz i SR T “=d8 7 X AR B XA B i ks . fedb+
AUl X EIT T o R VA AR X R R R BH « #8311 e R P R . T b S BRI AT SR AU 5 s
2018 AE S HH T BRI 1 b 5 E SRR LR 1.

Table 1. Basic information of 5 test localities

1 5IMAEE 5 MEARFER

T H pURS ol 1L E| ST HNRBA i Kl R
R&E 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"
AR 1 P () 186 200 1030 2573 650
H e % (h) 2752 2822 3060 2671 2941
ERRIR(C) 8.3 2.0 8.3 2.0 4.1
A% i 3¢ v AR (C) 43.3 37.7 39.6 29.0 41.1
e B 1K SIR(C) -34.4 -42.4 —22.6 -33.0 -42.0
>10CALUE(C) 3500 2460 3000 1510 2673
JoREA(d) 155 127 162 100 135
FEFSIE K 5 (mm) 450 570 562 510 200
FEFRFE R A (mm) 2000 1242 1475 1800 2300
+1E Wt A R L Wt VEVR

VO RMERR TC M 2R B4 5 BEVD AN R SV BRI R 2., 2017 4% 5 i A R S AT HURE, 2018 4R A X}
MRICTL 2 1 B R S AT BURE

2.1.1. S|i#DER

SRR T 2013 4 AR Z 7 51 3k 1 55 = ARV itk 21 AN TE Pk R ISR, MK k4 5 2 201301
“2013027 --eee “201322” , Hr “201306” ANMERR, RIE 21 ANTEMERF, HAMERR R B AN
GESEINAJAN[E], A A AU EURE TG 1t R AN R

2017 4F: JLFHIBHAA 8 N AR, “2013017 “201302” “201303” “201304” “201305” “201307”
“201308” “201309” ; VLK H 19 MEMHR, 7T “201302”7 “201316” 2 MEMER; HIl K
H “201304” “201305” 2 N EMER; HilEKIEA “201301” “201302” “201304” “201305” “201308”
SR HEEAECE 2013017 & “201322”7 [)4sHB 21 MERRTETE &R .

2018 4. MEITaRA AR “2013027 “2013147 “201321” ZAMAH: 4 18 MNHERR LM & .
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2.1.2. F3IZLLER

AV RAEFRGE H MV TG IE R, RS SIS R IR i BEAS o [ 70 SR S AR 2% A8 T ok
MR,

2017 4 LR BORVLZEN: . HINPRBHAE SRS A “ ML 01 57 “ZuMfEfh 10 57 “¢
MEIR 12 57 “OREMR 54 57 4 AN TEMER: FilERKERA “RMER 0157 “IRMENL 10 57 2 M EPER.

2018 F: MBITEZMAT “IRMEDL 01 %57 “IRME(L 10 %57 “IRMEIR 12 %57 “JeMEf 54 57 4 M
PER.
2.2. A%

i R A 22 4 [ R b v (GB5009.83-2016) Ml £ [18] . i FEZ AL S N RBHONIRBSAS, Ak
HEWM AR ER G, RARMEEES L, SMrdEE.

3. RSN
31 S| HAREMRTER p-AF NREEXLE

SIBEYD IR 2017 SEHURE D940 5 3 21 DNJCPE AR 55 MFEdh: 2018 FEHUREDUN BB 18 LTk
FFEdh . ARSI 2R - PR S RENESS RIENE 2.

Table 2. g-carotene contents of dried whole fruits among different clones of introduced seabuckthorn sampling in 2017
@ 2.2017 F3|#HIPBMAR T MR TR p-HE NEEE

-3 N E 4 (mg/100g)

EREE S/ e P i A s
FIE brifE %
201322 2 64.97 24.64
201320 2 59.99 42.09
201321 2 54.76 43.80
201318 2 46.05 13.32
201312 2 42.29 0.44
201304 5 40.32 15.58
201310 2 38.42 13.96
201314 2 3551 14.63
201307 3 34.70 14.40
201303 3 32.34 4.15
201305 5 28.11 6.85
201311 2 2750 341
201313 2 26.10 16.41
201302 3 25.35 0.90
201315 2 23.84 5.04
201309 3 22.94 6.31
201308 4 22.72 11.42
201301 4 21.99 17.46
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Continued
201317 2 21.04 2.15
201319 2 20.84 23.23
201316 1 20.78 0.00
EME S 55 32.92 12.76

MBI 21 N TEHRT AR S MREEPIERE, 55 MR SAFEE N 32.92
mg/100g; 21 Mot RIAINGE 45 SR EM ZIR K, AFIE RN “201316” ¥ 20.78 mg/100g, i
KK “201322”7 f#) 64.97 mg/100g, Ja ¥ 2 Hi# ) 3.13 1.

SRR AR g% SRS EAE 40 mg/100g LA EIA “2013227 “201320” “201321” “201318”
“201312” “201304” 6 NEMER.

3.2. NEIF=HE)5|HIDIRRE p-HF MRS B

SIREVDMOE HAE B E MR BIPH BRTT . 3L HOR . FEAUHTEE 5 . xR A, BT EA
FAPFINNAREAG 2R G, 278 RWHE 5 ol bt RS g-81% hREE B, FIH 2017
SEAE 5 MR B 55 AN IR SR S E e, REFRA 5 Hu S VD BOE I REERIR . TR p-HE NREES
THESI T4 3

Table 3. g-carotene contents of whole fruits of introduced seabuckthorn clones in different test localities sampling in 2017

% 3. 2017 FAR =S HIDRT MR R p-4E MNRIE

B-HHE N #4 H(mg/100g)

i} K- e
4 TR
oIl 6.23 +3.33 34.75 + 15.73 19 MR
L7 5.87 +1.81 36.84 + 8.58 8 M
M 8.03 +2.69 43.97 +14.81 2 A FE
Hig 3.88£0.78 20.13+4.75 5 AN FE
i 6.33+2.35 31.76 £ 11.74 21 ML
it 6.07 £ 2.57 32.92+12.76 55 M i

M5 SIS p-THE MRS RINE L RKE, e, TR RFIRA L EARZ,
RAENNBIEEA - FENT2R p-HE bREELARMUUY, HREUERE, & 43.97
mg/100g, LT HUELLESE —, v 36.84 mg/100g;: VL =, ¥ 34.75 mg/100g: #rsEzE VU, Jy 31.76
mg/100g; T ifEfEEANL, X 20.13 mg/100g. Fl#EVbiiT+4 2R p-i% MR E&E, SERE&NEIAEE
AR IR 2.18 5.

33 ARIBHRIARLMRTER - MNRIEIL

Ze%f 2017 4 5 ANARAZWRICE RAE 5 A BRI E SR gt i, MBI R TR Y FRE
BEIPTEETER L 4.
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Table 4. g-carotene contents of dried whole fruits among different clones of hybrid seabuckthorn sampling in 2017
F 420171 FEARFRZSRIEMERTER BT NREE

B-#H3 b & & & (mg/100g)

Ttk RS FERE() B
P ME i
JeMER 54 5 7 49.28 13.2
IR 15 4 34.01 27.52
JRHEDR 12 5 4 30.43 15.84
JRHEAR 10 5 5 22.25 5.49
GFECFY 20 35.7 15.5

ARSIV A ANTMER TR p-91% N REE T ME Y 35.70 mg/100g. 4 STEth R A1 45 R -T2 {H
FAZERR, WP S5E /M “ A AR 10 57119 22.25 mg/100g, Ellfe K “ A MEAL 54 5 7 1) 49.28 mg/100g,
JRERAE N 220 . “ORMEIL 157 MR 12 57 TR -8 N RS E T EELILE AT R
N

3.4. NEIFHERIDTRRE p-HE MRIEIEL
HACIDIR 2017 4245 5 HRBH) 20 AR IR EE, 4 EIRIGE] 5 MRS BLHE R AR
FAR % M EERLGIME, FIT#£5 .

Table 5. g-carotene contents of whole fruits of hybrid seabuckthorn clones in different test localities sampling in 2017

3 5. 2017 FARFMARZIDRAM AR -4 NEESE

B-HAEE N3 (mg/100g)

FeHb w
i 4> 5 TR

Sy RN 6.23 +3.33 30.93+11.54 4Nl
ST 5.87 +1.81 47.41+17.26 6 M
Hk 8.03 £ 2.69 38.32+12.94 AANFER
Hilg 3.88£0.79 23.96 +9.85 2 A FE
i 6.33+2.35 25.93 +8.92 4 R
EiFERE 6.27 £ 2.74 32.92 £12.76 20 M

2017 4F 5 MRS VDR SE p-HE RS EINE LR, B2 R. TRRMHART AR R e,
TAR - M REBELEFORAR, T EUERS, ik 47.41 mg/100g; 25 A7 N H T 38.32 mg/100g;
AT E =, 5 30.93 mg/100g; HrsEEPU, A 25.93 mg/100g; FHiEER AN, X 23.96 mg/100g. 2473
PR S MREE, SEREPNETESERKMERN 1.98 5. B T5HNTHRA &I,
HApH 75 5l i ise 2480 .

35. FRFHESIETREERTER p-AF MNRSEML

SIREVDBGA T 2018 SEAE SRR HURE B M 1 BRI €, ABEDT A [FIAE 0 1A A LR, JE[R] 2017 4F
fIgEHES T4 6.
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Table 6. g-carotene contents of dried whole fruits of introduced seabuckthorn clones in Heilongjiang in different test years

5 6. PRIFEMERISIFEIHEERTER p-HE MREEXTLE
Ta R p-HA% b F & (mg/100g)

Fr

T briEZE
2017 4 31.29 12.70
2018 4 11.53 5.00
2017 /2018 4= 271

MR LAE H 2017 SR B BV =1 i) 51 vl p-51 % b R & & PR 2018 4 5 K (FH 24
T 271 %), M 1 ATCAE N B A 2P RS R -iA%Y MRS BRSNS, 2017 F5 mAUE
R, HTF 2018 AE& S T

100
% 20174
§ y 8:(?0 12x5=1243.8x4+ SE+08x3 = 1E+14x2 + 1E+19x 1 4E+23 20184 7
) R*=0.6597 y=0.0153x3 = 9212:5%2 + 2E+09x - 1E+14
ﬂﬂ% R*=0.4317
po 60 o
& .
;1; 40 * / 4 20174
A 20 s ¢
E* ‘/ _\rh - & /
4 'l/-‘_—l’_.—_ | — ] = —u
H 0

201301 201306 201311 201316 201321

T RS

Figure 1. p-carotene contents of dried whole fruits of every introduced seabuckthorn clones in 2017 and 2018
1.2017 #1 2018 MESIH VBB LM RN TER p-F NEIE

3.6. GBS RIIVE 2 XM RTER - MNRIEXEE

2017 £E 5 N G BEYD IR 25 U022k g RS EIGHE, PSSP IMEAEA K, 2
ATV IR BBV ok 8% (35 7).

Table 7. g-carotene contents of dried whole fruits of introduced and hybrid seabuckthorn clones sampling in 2017

] 7.2017 FEHERZIVR 2 XM RTER -AE NRSE

F4 R g% b E & (mg/100g)

g el FE L —
P Pk %
gl 55 32.92 12.76
ATV 20 35.70 15.50
F2z 151 3 - 1.08
4. Wig

R BT SK H 2 1) 19 ANVDRIRE S T g-#A R D EARE, A5 AUR I, Sk BEVTHE. Ay )
F) FR 70 p-FA R N R & 4303 A 25.91 mg/100g. 45.22 mg/100g. 13.33 mg/100g, *F-#4 28.15 mg/100g;
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K BT TR T bR p-EAEE RSB N 36.53 mg/100g; oA 15 MRS R E EIE, 4 ATtk
WE KRB, BIZE b, -5 MR A BN 11.66~158.96 mg/100g, ¥ 65.56 mg/100g [19]. A
SCHTIN S| BEVD R p-T1E DTS BN 32.92 mg/100g. 2438 vbik p-i% MBI 5 B4 35.70
mg/100g, I /NI 1A 513 Bk & KSRV IR GV R) T A ((H AR s T — 2 i ) — 28 ),
Fotm T E e, A myb ik 1 A )RS .

IR R BL, AT RR T EAR BT p-HE b RS EAZE LA L, RRRZ,
FHELEEZRR P OEA 17— R ML SRR ) 2 PP A 5 ) 2 1) “URFREL” a7t
XER, N9 AWIFFUERRR AN A RE—RFES, I 4 PR S RS &7 00, KIL 4 PR
NS R BTG BRI EaS, HAE 11 AR R B . BB VD R sl i, HREH S
MRS REIZHNE, 212 AU, WEFRSHE MRS EZHE TRES, ke 11 BhakL
AR, WA N 7 TR VLR B . A STy, 51t - e 7 AL 7w
FH. HRPRPH . Hl IR Hrasaii) ok 8 H (BT aA) sl A BURE, 2438V U TE 8 H (0L 7 9
BH. HRERBH . Gl Frimsif)ok 9 A (BT o m) S A ERE, p-% MRS EM AL
i fE, XA IR P 1) IBOR 22 BRI R R T AE . AL BT SRBT 28t X, 51 dE v o e 52 v g R
SRR HAR T SRR B A g — AN HRIE 9 H, 17 YRR ” AEAL BRI B 2R th B 9 H A ik,
A AN ARG, S RREERHA EEEER AN, RS B EKIRES . X2
AR EE “IRFKLL” ST I8 S b R & E oo s B R K BT (e

XFF ORIV AR, W T ZRS [BOR G, DA st SR, 3K I 1R 77 8 S R 43 7
S e R LR A LR IR BAR s, (HPERRK T, A ER, RELEEIEARIK
i A] o

A FAEY) RS N IE A A] 43 AR Ak 5 T O FRIE [20] [2118E 22, 1 4F 2 IR) STk b 2 A /b . gEsi B4E
FEMRNR S = AR AARR, ARG, thhn “RANE” o RENWEE. T T R 5 i 578 I %
oy, FEREEPIRMRAKZ, WREIRARIE RS RO=EaK. SKEXMEEEREK, HLpHE
S AFERGR ISR R G K. ik, ARSCEIREEZ VPR p-51%8 MRS R T AR, =
R A ) SRS BT B IR T ER R L, IR 2 RN HIE 5 B 8 2 4 (B0 Y TR R LA AT

TS TR RN T TR . A RO ek, R TR A i M RORE B P R TE . AR, X O
JEESE. AAEZRY, HETHWOLE T g% MRS E, JTNERIB. LM%, Tz,
VAR CUCSCRRAE A, 1T 32308 SOk 22 SR A (i vk sl i VAR €3 - BSOS CAVE R i p-HA 8 D&
B, XWEAR RN, A& LC-MS, MR HURFMARS, FASEEITEARN
— PG R X P OTVE LGRS H AT SR R R — SR U, (AR RARE, R EREERAE,
AT DL I o

AN, p-EA%E MR BEARE VA IETE, {H5 VC. VE —FE, #BAE AN E BIEES. S5 AR
ER, (HIhROE RS BARR. -5 bR EEREEA, WL, xFFIRER. IS fg i
B WA B EARYT D)8 VC K, BerE4H I P IR BLAD I SR AR PR IR 3N VE IRVEYE, RELR
PN AN G 5 R S0 52 1 R L AR, T AN AN I R B A (R R Sh Bk . i — R TR AL R
VERAE DDA, p-HA% MRS VE. VC —&A A7, thFEERL[22] [23], A BRIk B4R A
WHIER . WIRE & &84k AE 3R, IR IR R VD IRAE BT (R (8 U7 T 15 204K 40 ST IR R PR BT 7E

5. &g
B VDR 248 VD B SRS A MG MR AMR %, TR S RE. ASCHRAE p-#1%E N 26y T BT
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— UK, B RN AT RV R S RS . BE A B E Ay R pRARY N RO R
SR, EERFARLWALT 5 AN

1) 5 5 VT4 R p-HE DRSBTS A 32.92 mg/100g, 21 AT R 5E 45 T HE AR 2R
Ky WFME R /MG 2013167 [ 20.78 mg/100g, E&H K[ “201322” (1] 64.97 mg/100g, % 2 5L L.
Gl R4 R g8 N R &R AE 40 mg/100g DL AU 2013227 . “201320”7 . “2013217 . “201318” .
“201312” . “201304” 6 MEMER.

2) 5 AT VBT AR g N RS RO ME N 35.70 mg/100g, 4 NIt RN E A5 BT E tA 22
B, WOPIIME RN “ 24D 10 57 1) 22.25 mg/100g, F K1) “ < MEfL 54 57 1) 49.28 mg/100g,
HZE 1.21 1%,

3) 5 AW AR IS MRS BRI 8%, PRNFIMER NI .

4) 5l AR A SRS R, UUH R R, 14 43.97 mg/100g, 17 7 F& 5 ., 24 36.84 mg/100g;
AT =, S~ 34.75 mg/100g; HrsEEIU, A 31.76 mg/100g; FHifEfEHR AN, ¥ 20.13 mg/100g. T4
R p-HE bR ERENHIMNZ & BRI E IR 2.18 £5.

5) BT &R - NRER, DU TR, 1& 47.41 mg/100g; 55— A H K 38.32 mg/100g;
AT =, 5 30.93 mg/100g; HrsEHPU, A 25.93 mg/100g; FHifEfER AN, X 23.96 mg/100g. T4
RS SR ERS LTRSS BRI ERR 1.98 £4.

EEMA
PR AT BRI ‘KB ORFRISE 7 (126216223000210001).
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