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* Taking type 2 diabetes as an example, prevalence and management of
chronic diseases

 Active ingredients of sea buckthorn seed/berry oil
* Clinical trials on sea buckthorn seed/berry oil

* Preventive and therapeutic effects of sea buckthorn oil on chronic
diseases and its potential clinical use
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News reported May 2024, Memorial University of
Newfoundland, Canada

Source of Natural Antioxidants, New
Study Shows
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Phenolic composition and bioactivities of sea
buckthorn (Hippophae rhamnoides L.) fruit and
seeds: an unconventional source of natural
antioxidants in North America

Renan Danielski  and Fereidoon Shahidi’
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* T2DM
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Non-commuhnicated chronic disease

Lancet 2023; 402: 203-34
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Non-commuhnicated chronic disease
e T2DM

H Dishetas Prediabetes

Nearly half people
at 40 to 69 years old
are in pre diabetes

Prevalence rate of type 2 diabetes and pre diabetes by gender and age in 2017 (%)

L IR L Not aware of

Not be treated

J ' i i ‘ i ﬂ u i i i Difficult to control

B9 30-39 449 ol B-29 -39 40
Awareness rate, treatment rate and control rate of type 2 diabetes and early diabetes by gender and age in 2017 (%)

BMJ 2020;369:m997



Same to
medicine?

Food with active
ingredients

Eat health,enjoy health



Types of sea buckthorn oil

Palmitic Palmitoleic  Stearicacid  Oleic acid Vaccenic Linoleic a-linolenic sitosterol B -
acid acid 18:0 acid acid acid (mg/goil)  caroteneg(
16:0 16:1n-7 18:1n-9 18:1n-7 18:2n—6 18:3n-3 mg/100 g
oil)
szl | 49] 2 4.4 2.6 18.9 3.2 34.1 24.9 5.6 48.9
';ﬁ"”es 33.4 24.9 26.2 7.3 5.1 1.6 14 6.5
Oil nutrients:
v' Seed oil: rich in Linoleic acid (30-40%
18:2n-6 ) & a- linolenic acid(18:3n-3, 23—
36%) ;
Berry oil: Seed oil: 7~ v Rich in n-3 & n-6 PUFA
1.5-3% fresh 11% dry seed

,}berry

Yang B, Kallio HP. Fatty acid composition of lipids in sea buckthorn
_ (Hippophaé rhamnoides L.) berries of different origins. Journal of
Agricultural and Food Chemistry. 2001, 49 (4): 1939-1947

e

v' Seed oil: Palmitoleic acid(16:1n-7, 24-39%).
v" Rich in n-7 MUFA

Common features: rich in n-9 PUFA



Fat (Triglyceride)

CH‘,—O-E—'R (faty ackd)
| 0
CHJ"O—C-R (Tary a0d)
"
| 0
CH:-O—E—R (fatry acid)
0

Approximately 10% -20% of normal body weight
and 95% of lipids.

Dietary fats consist mostly of triglycerides

Mainly stored in adipose tissue, called stored fat. Others a compound of three fatty acids attached

to a glycerol (carbon and hydrogen
distributed under the skin, greater omentum, mesentery, Sfrudgu r);) ch(kbone yares

and organs around.

Animal fats: rich in saturated fatty acids
The content in the body is unstable and increases or

decreases due to the influence of nutritional status

and body activity, known as "variable fat" and Plant oil: rich in unsaturated fatty acids

"dynamic fat" or polyunsaturated fatty acids

4




* Breastfeeding infants : Fat supply accounts for 45% -50%

total energy ; a

o NN
* Adults : 20-30% total E I PR

| AAAASS ==
N N e

— Saturated fatty acids(SFA): Palmitic acids(16:0) Coconut oil

= Mono-unsaturated acids(MUFA): Oleic acids(18:1) n-9  Qlive oil, camellia oil

~ Poly-unsaturated acids(PUFA): Linoleic acid(n-6),a-
linolenic oil(n-3)

,DHA, EPA,DPA

Deep-sea fishes, salmon




Essential fatty acid

Definition: or EFAs, are fatty acids that are required by humans and
other animals for normal physiological function that cannot

be synthesized in the body. As they are not synthesized in the body, the
essential fatty acids — alpha- linolenic acids (ALA) and linolic acids—
must be obtained from food.

category : linolic acids (n-6) . a-alpha-linolenic
Lid (n'3lw_3)

Corn oil, cottonseed oil, grape seed oil,
peanut oil, safflower oil, sesame oil,
soybean oil, sunflower oil



https://en.wikipedia.org/wiki/Physiology
https://en.wikipedia.org/wiki/Biosynthesis
https://en.wikipedia.org/wiki/Alpha-linolenic_acid
https://en.wikipedia.org/wiki/Alpha-linolenic_acid

Butter i
Beef tallow
Palm oil  #:Ham
lard

Chicken fat s
Peanut oil
margarine Mg

Soybean oil 2
Olive it
Maze oil =k

sunflower s

oOWer 4
P

® YA R BT R
SFA

o ER
linoic acids

B RS
linolenic acids

w BN TR
MUFA

Fatty acid composition of dietary fat

w BT



Dietary Inflammatory Index
--To assess dietary food /nutrients/active
ingredients

®|nsulin Resistance, IR
---pathological mechanism
® Abdominal obesity
--Lipid accumulation

® [nflammation
- Develop@ Lipid accumulation--inflammation—IR

low-grade systemic inflammation condition

Q




Single food/nutrient

Dietary quality
assessment

Dietary factors affect metabolic syndrome through
glucose and lipid metabolism pathways

® Foods

Protective : vegetables, fruits, beans & products, fish, sea food
Risky: red meats, processed meat, refined grains

® Nutrients

Higher energy, fat,sugar, lower dietary fiber, vitamin D deficiency

® Dietary pattern

Mediterranean dietary pattern, Japanese dietary patterns

® Dietary quality score/index

Dietary diversity score, dietary balance index etc.



Ballanced fatty acids intakes

Anti-
Pro- inflammation
inflammation

7

4~6

’) <

Btable g

Deep sea aliimals:

Deanut

011’ ﬂd N Deep sea fish oil
O11,suUn ower o1 eTtC
w-6 PUFA w-3 PUFA
Unbalanced | 1 Prevalence of

meal inflammatory disease

16



Types of sea buckthorn oil

Palmitic Palmitoleic  Stearicacid  Oleic acid Vaccenic Linoleic a-linolenic sitosterol B -
acid acid 18:0 acid acid acid (mg/goil)  caroteneg(
16:0 16:1n-7 18:1n-9 18:1n-7 18:2n-6 18:3n-3 mg/100 g
oil)
SEzelclll | 417 2 4.4 2.6 18.9 3.2 34.1 24.9 5.6 48.9
';ﬁ”'es 33.4 24.9 26.2 7.3 51 1.6 14 6.5
Oil nutrients:
v' Seed oil: rich in Linoleic acid (30-40%
18:2n-6 ) & a- linolenic acid(18:3n-3, 23—
36%) ;
P Seed oil: 7- -
Berry oil: ) v Rich in n-3 & n-6 PUFA (1:1)
1.5-3% fresh 11% dry seed |
berry v' Seed oil: Palmitoleic acid(16:1n-7, 24—
'} Yang B, Kallio HP. Fatty acid composition of lipids in sea buckthorn 39%)

(Hippophaé rhamnoides L.) berries of different origins. Journal of
Agricultural and Food Chemistry. 2001, 49 (4): 1939-1947

Commiéth fedtutddYkfch in n-9 PUFA
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https://www.ncbi.nlm.nih.gov/pubmed/28096141
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e (=) 6% 6
- 7% 7
LN X Byl (macadamia oil ) 17% 17
Vb 32-42%FH FiH 32-42FH S

HARMRE . T550 7. R EERK

AZSmEeh RHREEEE (16:117) 0.02-0. 55%, 3% iRigmEs & A L1
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Disease. Adv Nutr. 2017 Jan 17;8(1):1735-181S.



https://www.ncbi.nlm.nih.gov/pubmed/28096141

E%’L_nnﬂj
FrNEL BB

(16:1 n-7)
=Ry
=S EE) -

RGHAYISADERIPSE N 2 E

TR 7 TR
(SFA)

AN AN g
1% (MUFA)

eV
1% (PUFA)

FEAEER (16:0)
+)\kEiE (18:0)
— kR (20:0)
FrAE iR (16:1 n-7)
MR (C18:1n-9)
SIHFR(C18:1 n-7)
TR (C18:2 n-6)
o- V. pR S (C18:3 n-3)
R PUMEER (C22:4n-6)
JLSFA
SLUFA
S MUFA
SLPUFA
PUFAs/SFAs
w-6/w-3

227.2 + 0.65
13.25 = 0.33

2.81 + 0.00

185.0 £ 1.37a

255.5 £ 0.30b

65.61 = 0.30a

127.0 &= 2.22b
100.3 £ 0.23b
3.90 + 0.11a

250.1 = 0.61b
747.0 =+ 1.10

512.7 + 3.53a
234.3 = 1.90b
0.937 = 0.03b

1.271 £ 0.02b

NP SR 2016- 2017EE“’4§£E’J /bR SR

223.1 = 2.39
17.86 £ 0.44
3.72 £ 0.71

134.6 £0.506

264.1 = 0.80a
56.52 + 1.10b
163.5 *+ 0.16a
109.8 * 0.30a
4.41 + 0.31a
253.9 + 2.30a
744.3 + 3.33
463.4 * 0.82
280.9 * 0.50a
1.106 =+ 0.03a

1.490 £ 0.03a

J. Elem., 2019, 24(3): 1101-1113



Sea buckthorn oil for the prevention and
treatment of chronic diseases

-- -- Animal experiments and clinical population studies

Which trials leading?

Food or food ingredients, population based or clinical trials should
leading....

10 animal experiments are effective, only one human study is effective

Fruits are meant for people to eat,

Q and food also



Population based randomized controlled
" study

e Randomized clinical trials

* Design :
e Control group

* Randomized grouping

* Relation between Researcher & subjects
 Single blinded
¢ Double blinded

"
.

Q Triple blinded



Examples

1. More berry intake is beneficial for health

RERAA ;
Daily intakes berries
HE, It

BRE 3
XT R 30




Turku University

H ea Ithy ad U ItS b Professor Kallio H
-— S—
Long period intervention observation: 20w mm”}‘r:'? Dry berry powder
Fresh fruits 70g/d =

Sjc?kthorn T RpACeIes

Bilberry

Raspberry

Blueberry

Berry juice




) Decrease ALT levels of overweight /obese subjects

10 Reduce the risk of type 2
- diabetes

o
-

o
-

ALAT change (UL)
. o

-
w

individual study subjects

Figure 3 Changes in alanine aminotransferase (ALAT) levels during
intervention period of individual study subjects in berry group.




J. Nutr. 140: 1462-1468, 2010.

2. The effect of oral sea buckthorn oil on
individuals with dry eyes

Reduced tear gland membrane osmotic
pressure (p<0.05).

20-75y, n=100
i ~ Berry oil
Su bJECtS 2g/d After 3 months, The redness range and burning sensation of
reported n=86 the eyes were reduced (p<0.05) .
__Placebo oil
d ry eyes 2g/d The burning sensation in the eyes was

reduced ( p<0.05) , and the redness range
was not significantly changed.




1 Nuotr 140 1462-1468, 2010.

TABLE 2 Fatty acids, carotenoids, and tocopherols in the daily
dose of SB and placebo oil’

2. T - . on
Fatty acid mg/ 2 g oil
80 884 + 11
100 733 + 4
120 120
140 2+0 2+0
16:1(n-7) 346 + 48
160 338 x 47 lbrane osmotic
182(n-6) 245 + 34
20-75y, n=100 18:3(n-3) 149 + 21
. 18:1(n-9) 316 + 45
SUbjeCtS 18:1(n-7) 108 + 15 Jrning sensation of
180 31 + 4 p<0.05) .
reported b S >
Carotenoids 18 +00
dry eyes a-Tocopherol 60 + 04 0.2 + 0.0 the eyes was
y-Tocopherol 08 + 01 \d the redness range

' Values are means + SD. n = 8 (SB) or 3 (PL) nged.




3. The effect of oral sea buckthorn oil on vaginal atrophy
in postmenopausal women

Vaginal atrophy rate in postmenopausal
women in Finland & USA, 43%

m Vaginal dryness PEN
B [ryspareunia ijl_
Vaginal itching/irritation =
100 H ]
85 83 % e
i 77 17 v
2 i N
§ &0 : 55 = AL
E 52 » —_ = 3 .
i 40 12 = 37 13 Iij ‘\ : i A
.E-EI 25‘ B\ﬁ .-0 . T\l i
B o
20 M, ZilcE: 55-75% A G ok
Q yy — S N2 L O =
VIVA-US  VIVAIINT  REVIVE-US  REVIVE-EU  Wemen's 5 IANPRAE: A T R B EE R B TE R A
2010 2010 2012 2014  EMPOWER-US ol KIBe. REIERIZ
The prevalence of vaginal atrophy in postmenop%'ﬁ%al iZ
’ . . o IA%% — w7 ) VAN
’ women in the United States( %) i:_tt HERR AR M 25987 2
A

) Sex Med 2017:14:425-433 55



=) 3. The effect of oral sea buckthorn oil on vaginal atrophy
in postmenopausal women

A randomized double-blind

Vaginal atrophy rate in postmenopausal controlled trial conducted in
women in Finland & USA, 43% Finland

Subject: Postmenopausal women aged 55-75;

Inclusion criteria: experience of moderate or

severe vaginal mucosal dryness, burning, and
itching;

Exclusion criteria: Patients treated with
estrogen;

P.S. Larmo et al. Maturitas 79 (2014) 316321




3. The effect of oral sea buckthorn oil on vaginal atrophy
in postmenopausal women

The subjects consumed 3g of sea buckthorn oil or placebo daily for 3 months

Randomired

e 1) The integrity of vaginal mucosa has been significant
; protected OR3.14, 95CI (1.11-8.95)

FT daws pral ket T8O B 12 g
Il 1
Eamls ¥
Chamges ay e vagrsd rlasda dig . el yebprr. ph s mor, cpiheiial 1risgiip el sessimr geveg e 7T prfspean fereg b e meed by o resey LR L]
SB oil (n=57) PL o1l (n=59) S ————— e s "
# A ] n
Harinay 7B (AT | T 411 18 i -
Fhaal vohale it 1] L L (BLF] BTN 1500 a2
o 1 T | ME[TT F{dn| 13 241 ez AM-25)
LILI - T T 27 [l L] [l LEEY Eiln| (AL ] LEE-mws
A‘II:MI.!I “l : 1.-'!!-'|-|t l"| tll-;."]"lﬂ!-i- I_“ '|."|“i“ YA P L] | Y 141 LL Lo L] i i 24-a4d3
* Worhaws e | ol pard panes
"'I'=5r!'} {I'I'—;I_.‘] B i trprrpss ey Al Basdlpw yaber gromwii e mon gl b lbr grgiprm ol g dbreiney
M E-42 " n-%E
[ ] [
2) Increase vaginal health index somehow, (p=0.08)
Answers Answers
L 1 al P ' Takele 2
hﬂl'l'l.'l.ﬂ'_'p' "h':."h: hﬂ““r.ll}- "'h':['j; Waginal healithr index, pH amnd modisiure of vaginal maoeocosa among 'rT participanis at
“‘l'—'—"l':u [l‘l'—'_"'-l | ] raselirse and the change from baseline o end of the intersventifon at chirese rmomntfbs =
S PL Pwraliune
¥ e B e —I e 0 rrwee 3 o000 I
i e L Waginal healckh 119 (Z29) 0.8 (2.8) 122 (2.5) —i0_ 1 (2.0 Ouns
Attends 3 mo Attends 3 mo e
ey = . = | PH GG (1.5) -2 [ T.00) &6 {1.1) —.2Z2 (1.1 (s s ]
visit |:I'I -“.1" ."Ih'”{n :I'] Pl Es T s, 2.4 (. O (1.1 ) 2.6 [ 1.4) 1.0(1.5) ouE2

rErm ST

= wWalues are means (S0
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of growup differemnces.
C SB.Nn=42—-54: PL, Nl - 49—-55.

P.S. Larmo et al. Maturitas 79 (2014) 316—321




Conducted in Italian, 2021
Lot o vt i Adaptability test 14d

ek Faila A
- g Maiuritas A o el
A § LR
||||||| e TeE e

Wash out 14d

|
Efficacy and safety of a new vaginal gel for the treatmient of symptoms = a
pesociated with vulvovaginal atrophy in posimenopausal women: A

double-Blind randomlzed placebo-controlled study

Intervention study 90d

Framd e T Seta " 7, Salvalsey Carasn . Glovanil T Lowenos . Federiog Bimann", . .
H.Ililll-::l'\-\.rl Wirandola ', Regsella E. Nappd lee 5mL actlve gel ‘
e T e L N every night during sleep 14t day sampling &

a3 questionnaires
Ingredients: .
30t day sampling &
guestionnaires
Aloe; 3
18 B - glycyrrhetinic acid; 90t day. sampling &
questionnaires

Sea buckthorn oil;

Hyaluronic acid;
Glycogen

F DE seta, Maturitas , 2021, 147:34-40



https://www.sciencedirect.com/journal/maturitas
https://www.sciencedirect.com/journal/maturitas/vol/147/suppl/C

Ingredients:
Sea buckthorn oil;

Aloe;

18 B - glycyrrhetinic

acid;
Hyaluronic acid;
Glycogen

o Did not receve alocated lervensSon (gve
mosaons) (v Q)

. L r Follow Up

o Owtl roxt recmive aliocated inferverton (give
reasces) (n= 0)

1 [

Lost to fobow-up (gve reasons) (nv O)

Cacortinued irarventon (grve rmascrs ) (n= 0|

Anabysed (n= 30)

Lot 1o foldow-up {give reasons) (n~ 4)
e Only in e last valt (the 4™ not
reoOMed reascns Yo patends
Dascortnued rtervention (gles reascns) (n= 0)

’ [ anabnn

)

* Exctoded rom acatyses (ve reasoms) (v= 0)

=

Analysec (n= JW26)
+ Exciudedc from aralyns (give roasons) in~ 4)
e Lost ¥ folow-wp = he st vigl (e
@
e 30 patents unid the ird follow vo vest
e 26 patents n e lost one (the 4%)

F DE sita, Maturitas , 2021, 147:34-40


https://www.sciencedirect.com/journal/maturitas
https://www.sciencedirect.com/journal/maturitas/vol/147/suppl/C

4.Sea buckthorn oil——Efficacy and safety of a new

vaginal gel for the treatment of symptoms associated
with vulvovaginal atrophy in postmenopausal women

3 Result:
1) Effective in reducing vaginal pain, difficulty during sexual
intercourse, and vaginal pH;
2) On the 90th day, the vaginal health index showed
significant improvement (P<. 0001) ;
3) Various symptoms of vulvovaginal atrophy (vaginal
dryness, vaginal itching, burning sensation) were reduced
I in weeks 2 and 4, as well as at the end of the study
J (P<0.0001).

4) After treatment, the female sexual function in the

experimental group improved, with significant increases

in scores and total scores in all indexes (P<0.001).




5. The effect of sea buckthorn oil ( berry oil & seed oil Jon fatty
acid composition of glycerophospholipids in the skin

Conducted by Finland- Randomized double-blind placebo-controlled parallel clinical trial

Sea buckthorn fruit oil soft capsules, sea buckthorn seed oil soft capsules, placebo (paraffin
oil capsules), stored in a refrigerator at4 ° C

Patients with atopic dermatitis(n=22) randomized into 3 groups, oral
intake 10 capsules (5g oil/d) for 4 months, and perform skin biopsy
and skin puncture biopsy (diameter 4mm; thickness 6mm)

' R " 1) After Washing with physiological saline,
', " . . the fatty acid composition of
re ' glycerophospholipids stored in the skin at
70° C

2)Plasmé collected

Fatty acid composition of
glycerophospholipids in the skin

J. Nutr. Biochem. 11:338 -340, 2000




Sea buckthorn seed oil group:

The proportion of DPA (docosapentaenoic acid),
glycerophospholipids (22:5n-3) in skin slightly increased,;

The proportion of palmitic acid (16:0) slightly decreased
(0.05<P<0.1);

The levels of other fatty acids remain stable.

The results indicate that the fatty acid composition of skin
glycerophospholipids has a good buffering effect on short-term
dietary adjustments

J. Nutr. Biochem. 11:338 —340, 2000
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-) 6. Trans fatty acids concerns- a pilot study

* Controversy:

» Cis-palmitoleic acid (9-hexadecenoic acid; 16:1n-7c), named fatty factor, it
had reported to improve insulin sensitivity, anti-inflammation, and regulate
lipoprotein profile;

» Trans palmitoleic acid (16:1n-7t) is associated with a lower/ higher ?
incidence rate of type 2 diabetes.

* Question:
»What is the effect of supplements containing cis - and trans palmitoleic acid

.+ with increasing dosage?



* A Randomized Crossover Dose-Escalation Study in Netherland

 Thirteen participants (7 women and 6 men; age 48 = 16y, BMI 30.4 +
3.7 kg/m2) into 2 groups:
« Unmodified sea buckthorn oils relatively high in 16:1n-7c (380, 760, and 1520 mg
16:1n-7c/d)

« Sea buckthorn oils augmented in 16:1n-7t (120, 240, and 480 mg 16:1n-7t/d).

« Each of the 3 escalation doses was provided for 3 wk, with a 4-wk
washout period between the 2 supplements.

At the end of each dose period, fasting blood samples were used to
determine the primary outcomes (serum concentrations of the PLFAs
16:1n-7t and 16:1n-7c) and the secondary outcomes (glucose
homeostasis, serum lipids, and clinical measures).

Q Trends across doses were evaluated using linear regression.




6.Supplementation with Sea buckthorn Oil Augmented in 16:1n-7t Increases Serum
Trans-Palmitoleic Acid in Metabolically Healthy Adults

Assessed for elagitality in this I Ex:h?hi )
dose-respanse study (i = 145) | » B:{;:;:‘ m:-n;l’a‘- ;l)‘:‘f
o . . ! 3 0 partcipaie (o = K)
Inclusion criteria: t AT
. . o ADCE % peoios etin= 1)
18-70 years old; BMI (unit: kg/m2) 25-40; Fasting blood © lnmlicient PCP follow-up (v« 1)
glucose < 120mg/dL; Normal blood pressure (blood e Mm‘"'mh - Amiey ditcadeia = 1
pressure<140/90 mmHg), with or without medication = — ; : PR
5 . . . . . 4 ated 10 doseesc Allocated se-cscalioa
intake; Normal thyroid (with or without medication e ol el b smsmodified seabuckiboen o
treatment for > 6 months), kidney, liver, and 161071 supplesssonst (n = 9) suppleinent (a « 8) Discontimwed intervention
o o . . -~ Tuse constrantx (v » 2
gastrointestinal clinical blood measurements. : T —~ _ ,,.mm';j,,u:‘ﬂ._ Ye
Exclusion criteria: d-wk washost period | v

Use of supplements containing fish oil or other lipid

supplements within 3 months after randomization; Habitual
daily consumption of > 3 servings of cheese, whole milk, or
whole yogurt (16:1n-7t as the main dietary source); Alcohol ;

Allocated 10 dose-escalanca
mmmnodsfied sesbackthoen ol

supplement (n = §)

seatmuckthoon ml sageonted in
16: In-T7 supplement (n = 6)

Allocated 1o dose-escalaton J

intake>7 alcoholic beverages per week; Unable or difficult [ Discoatsornd merventioa
to take medication; Diagnosed as type 1 or type 2 diabetes il ca s o b sl

and/or taking hypoglycemic drugs; Taking drugs known to l Analyzed (v = 13) }
affect lipid metabolism; And hormone replacement therapy. : =

FIGURE 1 o j ¢ the metabolicaly healtty sl DOreTIOnte




.Supplementation with Sea buckthorn Oil Augmented in 16:1n-7t Increases
erum Trans-Palmitoleic Acid in Metabolically Healthy Adults

Y ®))

Compared with baseline: A B

1)Supplementation with sea buckthorn oil Rhs Fad ot b
augmented in 16:1n-7t increased phospholipid g o %”'{ £ o : /{
16:1n-7t by 26.6% at the highest dose (P = {’"%’ e " {"{""t"
0.0343). 5 5

2)Supplementation with unmodified sea A . e e
buckthorn oil resulted in a positive trend across ¢ D

the dose-escalations (P-trend = 0.0199). ) "_ T . 'j P =001
3)No significant effects of either supplement -5 L T [ 28l

were identified on blood glucose, insulin, lipids, foo ° Podl :
or other clinical measures, although this dosing G~ . T . B g p——
study was not powered to detect such effects. O coursdhcs el oy oy A Busran dimosdbinen i

FIGURE 2

4) No carryover or adverse effects were

’observed.




7. The health effects of different edible parts of sea buckthorn

DRRIZERY) - 50% 2 BEER
By, 50° C, {ENEMEZETI1E
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WashN Intervention WashN Intervention Wash a Intervention Wash Interventlon Wash
out 1 out 2 out 3 out 4 out

Intervention 35 days, wash out
30 days
* Sampling point.

The effect of
phenolics
compared with
oil

Diet 1 = Sea
buckthorn oil
fraction

Diet 2 = Sea
buckthorn
flavonoid

(phenolic) fraction

A
\

Sea buckthorn oil

Overweight & obesity
BMI 26-34 kg/m?

N=119

80 subjects meet metabolic syndrome
standards by IDF (2006)

RCT:

of oil

The effect

The effect of oil
compared with
whole-berry

el

The effect of
phenolics

product

The effect of
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The effect of
unfractionated
bilberry

Diet 3 = Sea

buckthorn product

(whole-berry)

compared with

whole-berry
\ / product

Difference
between the
berries

Diet 4 = Bilberry

product
(whole-berry)

The effect of

phenolics

Bilberry




7. The health eftects of different edible
parts of sea buckthorn

Iq |'g"l'llgl_" X '_' (4]

S LUETRR )

Absowute change

3.'_|:|.'1..'n_';:|r||:f af .'Jxr:gr"

Wirsh-ou® Berrien
Waist crcumderence (cm} DEd4t7.2 04 3+7 8 1.1£30 {1,008
Clucose (mmal/l) 51103 50+04 011013 0002
GHBA, , (%) 5.2 10,3 5.4+0.3 02103 0.000
THF-z {peyfml)* 4.711.7 .51 1.7 02115 0.023
5B eximct
Average ® 5.4 Absolinte changd Significance of chonge!
Wirsh-out” Bemie
GHbA; . (%) 51404 53403 0.1+0.13 0,000
[CAM-1 |,r"=_|'||'l' |B4,04 29,9 178.3+31.4 1t 24.6 0028
TMF-a3 {pay/mi)® (.E11.5 4.5+1.7 0.it12 00,000
T8 herry o
Average + 5.4, Absolife changé Significance of chonge
Wiash-out”™ Bermies
Waist circumference {cmj 05,7482 845+ 7.3 |2+ 38 ME (0077
GHbA, - (%) 52104 5.3+0.3 0.2+0.13 {0.000
hs-CRF (/1) 20%1.7 J4%24 05+56 0,006
VCAM-1 (ng/ml}" RR21+12E9 B4 B+ 158.1 G661+ 1700 0.0
Adiponectin (pg/ml)® 2654115 4.2+11.4 24%65 0,004

~

Berry has a significant effect on
waist circumference, blood
glucose, glycated hemoglobin,
and TNF - a;

The extract has a significant
effect on glycated hemoglobin,
intercellular adhesion molecules
ICAM-1, and TNF - a;

Sea buckthorn berry oil has a
significant effect on waist
circumference, glycated
hemoglobin, high-sensitivity C-
reactive protein, VCAM-1, and
adiponectin

P<0.05



fﬁ Eating sea buckthorn is more

beneficial for individuals at
metabolic risk

EJCN

AJCN

Conclusion: Berry intake has overall metabolic effects, which de-
pend on the cardiometabolic risk profile at baseline. This trial was

registered at clinicaltrials.gov as NCTO1860347, — Am J Clin Nutr

£ 20139894151,
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Double blind randomized clinical trial

Subjects with A : sea buckthorn , |
hypercholester  fruit puree Uf 00ds MDPI

olemia, n=120
Arlicle

B+ pacebo Dietary Supplementation with Sea Buckthorn Berry Puree
Alters Plasma Metabolomic Profile and Gut Microbiota
Composition in Hypercholesterolemia Population

Kang Chen 19, Fangfei Zhou ! Jian II‘Lan].;z , Pin Li 2, Yumei Zhang 33+ and Baoru Yang L

350 people

- reported
’ hyperlipidemia National natural scientific funding of China

£




y ! a Jl~
&,.. éf
! &2 .n ﬁ

;_ _:._:_




