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The main types of Hippophae rhamnoides in Qinghai province and the physical and chemical properties of their fruits.

100 fruits (g)

Table 1
\ % m
) Typos B RE NP R bk AR T L b ek A0 b
® N
: - General Small fruit Yellow fruit Orange-red fruit Red fruit Navel-hole Qilian
Properties N
\.
igiih:i]e &= & #3 76  ¥ 7 7 BPEEMH R | BELEELER | BE.EHELER H#H=H Bk B
Regions of The whole Haixi, Huangnan,|Haixi, Huangnan, |Haixi, Huangnan,| Haixi, Huangnan, Dulan Qilian
distribution province Xining Haidong Haidong Haidong county county
R SAREI AW | 9 AWES Ak | 9 AWEO At | 9 AWE9 A 9 A ° Aw 9 Ay 9 Ath
Ripe period The end of Aug.| Early in Sep. Early in Sep. Early in Sep. " The middle Early in Early in Sep.
. —the middle - —the middle —the middle —the middle
of fruits —early in Sep. of Sep. of Sep. of Sep. of Sep. Sep. of Sep.
L W% w3 A ' o o B B
Bright Brownish
Fruit colours Orange Orange Light yellow Tangerine Crimson yellow green
Bk s R, P B, P n FRERTE  RIF A y .
BRI A i REANAE | REANRK | mmmem | WRIDRIEA | g e
Shapes of Spherical, Spherical, Spherical, Spherical, Spherical, Oblate, navel Spheroidal,
fruits lustrous E::J r':;'ﬁ’ lustrous navel pointed lustrous T:Stt]:_:u:o“’ lustrouus
100 i SR ok 7 it
: 9.9—18.6 6.1—9.5 13.0—18.2 6.9—9.3 11.1—15.1 9.4—17.9
Weights of 18.7
(13.0) (7.6) (15.9) (7.8) (13.4) (13.6)



eSS & (%)

73.1—81.6 67.1—77.9 75.2—79.7 71.4—73.3 72.6—76.2 7757479 8
Moisture capacity 77.8
(76.0) (70.9) (77.2) (72.4) (74.9) (78.8)
of fruits (%)
e ) Y
1.0549—1.0946 | 1.0620—1.1008 | 1.0486—1.1105 | 1.0608—1.1242 | 1.0593—1.0785 1.0305—1.0320
Density of 1.0467
fruit juice (1.0752) (1.0800) (1.0714) (1.0815) (1.0691) (1.0313)
(g/ml)
Brh A R
P k(%) 15.3—25.3 18.2—29.1 14.6—22.7 18.6—29.1 16.2—22.9 11.0—13.5
16.3
Content of soluble
components in fruit (20.8) (229) 9.1 K73,5) (20.4) (12:3)
juice (%)
Rt th A HLE & B
(LR BT 90) 6.44—9.75 5.43—-10.28 5.60—9.39 5.64—8.64 6.15—9.83 6.80—7.05
: 7.02
Content of organic -
ekl (86 malic (7.87) (7.90) (7.63) (6.79) (7.47) (6.93)
acid, %)
S rh bR AR &
(BF/100 32) 049.9—1846.6 | 885.2—1829.9 726.5—1907.2 | 1097.9—1821.4 614.8—1388.5 785.7—827.2
: 3 1005.2
Content of bi.
ac‘;d in"iu‘;“““' % (1342.2) (1218.0) (1213.4) (1433.9) (941.1) (806.4)
(mg %)
BB B
18 10 12 5 7 1 2

No. of samples

H: FES RN E .

Note; The number in brackets is an average.
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). BEZB . 4K E,F, K, P% (AGyramnGos 2£,1978; Acnanos £, 1982; JKmbl-
pro, 1978), H A ASAMERSE T ERIMNARE R IR, KXY KXRIPTTIENR,
TR MBRESDER(EBBAKIRNEET EMEENERZED . PMRIHRERE.
R FHARBEHRAMER, BEL KB FET RSB, BHik, DURH PRy e
EAHERPMAZPHFRMERE BOET. AXEZEWAAREL NP HRELPHIFRL
BROHHE.EATESARNDRER, LB LB 2 ANRE, &1 ARFI® 74
PRE TR LN ERE. B DR FREMRELEZRONEGREERENEE &
MRARER AR BER SRR GZRRK, Eifof#mid kR mERNL 2 JAORE
HBREZR A TRENOK LME LR 7 P REL, RIIRTREFLBRETLE LN ER
HURE L 7 SE 2 MR R A R T BE1T R MR BRI E o B R B A W TAR MR R, & FERL
WEE, BT LREFABIFR L, B0 RELH B 112 B892 5l R K/, DU FLi
WRB R, NRIPBES /AN, HEFIF: BFPBRR>ERDESDEDER>S T RD
B> @R B> NRDR: SRS SRBEOIE: BEDBE>ERE D
R~ FED > LR DR>BLDES/NEDR; RITEE: NRDBR~8
LYW= EBDR>HRDM~LZRP RSB AP B> HED T R hrEEERY:
BAWH~/NRDPR> LB~ L RD B> ZR D B> B LD R 0ED R £t
AHBREE: BLAPBARREDHRK, XS5,

R oA M ER & &L, B EEE (&R 1), MBBERFRN : B p>EiEib
B> DR B>BRD B AV RS> LR D E>RED K. HTRERRENARH,
ARV EEZEELMRIR, BER—ERKER, FRBZAAGHEOER (&
2), /R AR R B AORESL, S R BN R L P IR MRS &K TINF R By
W>EBDH>/DRDBS LR B LHME: BBDBE>BRDPB> LR P
BARE: EEDR>/DRDBR>ERYE; BTmaELE: BODm>HED >/
FROOBCIERRER: B¥EDR>BARDPBSHED B EEANBENSEREGT,
ARRBAP R LR UA MBS &, U EXENAE: BRI BRASPERES,
HREZ BT NED R B ALY BRNL R, & ERENEBED B |
XHABEBOAER, RARMNARMET 1986 FRHES ARERRE R ZEH, Mfsk—F
wroe, A LAMEE T BIE, LS A R R ETRMERS TERD H, R
BH/NR RS T8 @ ke

(1) B BREBEST 198648 H30 HE 10 A 16 HREFHBZDHTRK. &
Bt SR /N, M4 SRR/ N0 BY T 5 B 1 SRR R IRBER 5 5, B 50 Tk A SRR
HIFMARBIKIE GRS |

(2) PRESHEANBROERNET S 3 W10 HSEREE R REERSS
F.ETRERNESE, NESHHEDR, HBEREN 2 SF TR SEERRN
o, st B AR E (FREE] 0.0001 75), FAREAEEBA 100 BFHERE, nAE
KELE, XS B BESHEBKBATRERR, 7k 10 BF0BK. SHERE
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Table 2 The content of ascorbic acid in Hippophae rhamnoides fruits of different

types and growing area in Qinghai province (mg/100g).

FHHR RERE | BRCK | HESR | DRDR | AROR | Baom | 4R | B | B
Localities Sampling | Altitude | General | Small Yellow | Orange- | ik WK | P
of date in | (m) fruit fruit red Red |Navel-[Qilian

specimens 1986 fruit fruit | hole

HBa 8§ §30 8 2170 1277.6

Guide 30 Aug.

county

B A 9F1218 2980 | '1399.8

Riyue 12 Sep.

mountain

o= 9 513 H 2150 929.3 1205.8 :

Dulan 13 Sep. £8+1

county

EHE 9 A48 3050 1087.1 5

Xiangride 14 Sep. o

A 9 H16H | 2660 770.3 614.8

Nomhon 16 Sep.

BARAT 9H18H 2730 960.8 855.2 "1097.9 | 783.0

Golmud 18 Sep.

city oot

e 9 F21H 2780 949.9 726.5 897.1

Delingha 21 Sep. 2 .

B 9 A2 H 2950 759.1

Ulan 21 Sep.

county z ¢

mh B 9 H24 H 1270.0 1048.8

Huangzhong| 24 Sep.

county

it =N = 10 A5 R 2820 | 1230.9

Pingan 5 Oct.

l:ounty O

kEEREL | 10 A58 2760 1821.4

Angsaiduo 5 Oct.

Hﬁaluhg g i e S - = e — o o 2 e

2238 10 HS5 B 2000 1829.9 1516.0

Jainca 5 Oct. : ;

county I f

EEE 10 A6 H 2700 1353.9 1191.1 1118.5

Zeku 6 Oct. %l 3 ) VIO

county

AEa 10468 2320 1343.5

Tongren 6 Oct. ]

county

ST EK 10A68 2860 1846.6 1394.0 1388.5

Wendu fo- 6 Oct.

restry centre

e 1078 3000 - / 1907.2

Hualong 1O0ct L

county / i

feE Bt | 1087 8 | 2640 13701 | 10747

Xiejlatan, 7 Oct. ,

Hualong : f % 1

Bfa 10 88 1930 1038.6 1127.4

Minhe 8 Oct. h ”

county "

EAEEE [ 10 A8H | 1750 1494.2

Minhe’s 8 Oct.

nursery

b -
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FREHIA FRERE | BHRCK) | HEPR | NROR | RRDW | BLDOW | 4F AL | #BiE
Localities | Sampling | Altitude,| General Small | Yellow Orange- | ¥k wE | PR
of date in (m) fruit fruit red Red | Navel-|Qilian
specimens 1986 fruit fruit | hole
IR 10 488 1880 1444.2
Ledu 8 Oct.
county :
SEREAKE | 10 Aog 2670 1233.3 | 1199.2 | 1147.5
Shihuiyao, 9 Oct.
Pingan
KiEE 10 118 3120 1645.9 1574.1
Datong 11 Oct.
county
oy 105118 2900 1432.0 1211.6
Qinshizui 11 Oct.
MELR 10 128 2880 1764.1 _1738.4 806.5
Qilian 12 Oct.
county
INEE 10 138 2740 1592.4
Menyuan 13 Oect.
county
-y 10 H1308 2660 1116.3
Talongtan 13 Oct.
iIES:3 10 138 2560 1325.8
Xianmi 13 Oct.
bridge
BHE 10 13 8 2390 1350.9 1071.7
Huzhu 13 Oct.
county
EAmL 10 138 2880 ; 1244.4
Beimenxia 13 Oct.
il 10 168 2290 1231.5 1069.4 1517.8
Xining 16 Oct.
city

BREATEER, MIERHCHAMER. 10 ZBFABREFTER 2 K EETEER
i, A 22T 2% HERRR, BNl ZF 1% mBCHERN 2 27 1% HElEERE
BEH BE&HSRL 0.0010NY M FEREE ERENRKEEETR. DIZARBKIN R
o RIS E (Z7RE/100 ERH) BT

4 — 0.088 X (V — V) X 1000
w

A A—HRAMmE &R (EE/100 538)
V —— T SE FRHA FITRE 0.0010N BER FFARAE TS RO BR(ZETT)
Vo— HEZ AR BT 0.0010N BERFIRER BRER(ET)
0.088——1 ZF 0.0010N BERFFREFBAELS THIAMBRNE(ER)
SR B3R 75 EERE 1 SRR 52 R RO DUIR i B , B Sl A AR K W R JS R 3z B EURERE 52
ORI AL PE R AR BB A T4 AT 45 R R o
ARAEBFER ¥ E I (Tlenrerosa, 1983) 3o e b SR 52 fh HUIA M MR AT Sk, 28

1) Na(lmol /L)X B F i

*. 106 -



73 BEARIRI S (R BS HILER L IOTE R 2 877D thAMRHG 2, 6-— SUAEES i o 15
(Horwitz, 1975) ¥/ THIE (% 3), M 3 FUIBIETT DI M, 3% 2 4y 4777 BE &
R ARYA BB SR & 2F 2, 6~ — BRI E A AL AT B R A BRI, B
SRR S 5 TR0, |

*3 DRREPHFNRERA TS E0HR

Table 3 The comparison between the two methods of quantitative
determination of ascorbic acid in sea-buckthorn fruits.

BHES RS LS 2,6- Z WA L R E2(%)
Sample Locality of (=7 /100 3) (Z3/100 &) Relative
No. specimens KIO method 2,6-dichloroindophenol difference
(mg/100g) methed (mg/100g) (%)
1 it} 1277.6 1280.1 0.2
Xining
city
2 HRERE 359.2 353.5 1.6
Huangyuan,
Qinghai
3 HREHEE 573.5 575.5 0.3
Huangyuan,
Qinghai
4 ESERfTE 916.2 904.3 1.3
Minhe, 3
Qinghai .
5 HFEEMR 1086.4 1082.5 0.4
Minhe,
Qinghai_
6 HHAEE 1296.6 1295.8 0.1
Datong
Qinghai
7 dTRER 509.8 3 =1 | % B, 0.3
Jianping,
Liaoning
8 TR 1263.8 1267.0 0.3
Liupan mountain,
Ningsha

E: L.HEENES RSB M E S,
2 BUR B S R RS R E A B THE R B AR 2R,

Note: 1. A part of the samples from Qinghai were treated under rising temperature, and
therefore they contained less ascorbic acid.
2. It was verified that the accidental errors caused the deviations between the results
determined with two methods.

$ S x

Horwitz W., 1975, Official methods of analysis of the Association of Official Analytical Chemists
Twelfth Edition, published by the Association of Official Analytical Chemists

Rousi A., 1971, The genus Hippophae L. a taxonomic study, Ann. Bot. Fennici 8; 177—227

Rousi A., Karunen P. and Hakala, L., 1982, Chemical variation in Eurasian populations of Hippo-
phae rhamnoides revealed by two-dimensional thin-layer chromatography, Ann. Bor. Fennici
19, 219—224

A6yranm6os M. I'., Acnaros C. M., Hospysos 3. H., 1978, Xumuueckuli coctas spelblX MAOA0B 06je-
UHXH, npouspacraomell B Asep6afikane, pacrur. pecypesi, T. 14 Bum. 2, 220—223.

AcnanoB C. M., 1982, Xumuueckuii coctap MJIONOB O6/IeNHXH KPYmHHOBHAHON, BhIpamuBaeMoli Ha An-
uIepoHe, pacrur. pecypeols T. 18 Buim. 1, 73—75.

Byxmteinos A. Il., 1977, BecTHuk ceasckoxoasicTsenHodl Hayku, Bum. 4, 59—67.

-~ 17 .



Kmupko T. I., Tnunenoea 3. H., yMapos A. y., 1978, ButaMussl Macen miaopoB Hippophae rham-
noides, Xumusn npupodHsix coedunenud, (3), 313—317.

Ka6ynosa @. ., Ka6ynos A. ., Uxpamo M. H., 1985, Xumnuecxkuil cocToB miomoB sapadmanckoH
NONyJAYHHE 06J1enuxy kpymunoBaaHoll (Hippophae rhamnoides L.), ¥sfekcxud Guonozuseckudl
asacyprans (5), 33—35.

Koeans T. B., 1983, O6nennxa kpymuuoBHaHas, Hagatenscrso HMaoum. 36—40.

TenteroBa B. A., 1983, Buonorud, xamus # Papmaxosoras obmenuxu, MspatennctBo «Hayka», 10—16,
24—36, 59—61 :

Tpogpumos T. T., 1976, Obasenuxn B kynprype, HMapatenscreo «MIy».

CHEMICAL STUDIES ON PLANTS OF HIPPOPHAE L.
I. The Main Types of Hippophae Rhamnoides Growing in Qinghai
Province and The Contribution of Ascorbic Acid in Their Fruits

Yang Hairong Wang Shengxin  Su Xixiao

(Northwest Plateau Institute of Biology, Academia Sinica)

The plants of Hippophae rhamnoides (sea-buckthorn) as a important natural resources
are spread over a vast area in China. Owing to the distinct geographical condifions, Hippo-
phae rhamnoides has formed many types and seven of them have been found at various loca-
lities in Qinghai province. According to the shapes, colours, dimensions of fruits and distri-
bution regions, they are temporarily designated by the names of Genefal = Sea-buckthorn,
Small Fruit Sea-buckthorn, Yellow Fruit Sea-buckthorn, Orange-red Fruit Sea-buckthorn,
Red Fruit Sea-buckthorn, Navel-hole Sea-buckthorn and Qilian Sea-buckthorn respectively.

The types of sea-buckthorn plants are different not only in morphological characteristics
but also in chemical components. The differences among the types in the main components
of fruits have been reported in the present paper. X

Ascorbic acid is the important nutriment in the fruits of sea-buckthern plants. Under
the effects of “harsh climate and geographical features the fruits taken from  Qinghai-Tibet
Plateau area are more rich in ascorbic acid in comparison with low altitude regions. The con-
tribution regularity of ascorbic acid in fruits of each types collected from identical localities
has been established. The maximum contents of ascorbic acid occurs in fruits from Orange-
red Fruit: Sea-buckthorn and the lowest in fruits of Qilian Sea-buckthorn.
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