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The continental news

News reported May 2024, Memorial University of 
Newfoundland, Canada

J Sci Food Agric. 2024 Jul;104(9):5553-5564



Non-communicated chronic disease
• T2DM Lancet 2023; 402: 203–34

Prevalence increase by 

year in China

Increasing burden(economy, life)



Non-communicated chronic disease
• T2DM

BMJ 2020;369:m997

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

Awareness rate, treatment rate and control rate of type 2 diabetes and early diabetes by gender and age in 2017 （%）

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

知晓 治疗 控制 Not aware of
Not be treated
Difficult to control



questions：

Functional food

Healthy food
Food with active 

ingredients

Safety evaluation (risk assessment) 

Functional evaluation 

(Animal model, clinical trials)

Same to 

medicine?

3nd tier cities;

Country side?
Eat health,enjoy health



Types of sea buckthorn oil

Berry oil：
1.5–3% fresh 
berry

Seed oil： 7–
11% dry seed

Yang B, Kallio HP. Fatty acid composition of lipids in sea buckthorn 

(Hippophaë rhamnoides L.) berries of different origins. Journal of 

Agricultural and Food Chemistry. 2001，49 (4): 1939–1947

Types Fatty acids

Palmitic 

acid

16:0

Palmitoleic 

acid

16:1n–7 

Stearic acid

18:0

Oleic acid

18:1n–9 

Vaccenic 

acid

18:1n–7 

Linoleic 

acid

18:2n–6 

α-linolenic 

acid

18:3n–3

sitosterol

（mg/g oil）
β-
carotene(

mg/100 g 

oil)

Seed oil 11.3 4.4 2.6 18.9 3.2 34.1 24.9 5.6 48.9

berries 

oil
33.4 24.9 1.0 26.2 7.3 5.1 1.6 14 6.5

Oil nutrients：
 Seed oil：rich in Linoleic acid (30–40% 

18:2n–6 ) &  α- linolenic acid(18:3n-3, 23–

36%) ；

 Rich in n-3 & n-6 PUFA

 Seed oil： Palmitoleic acid(16:1n-7, 24–39%).

 Rich in n-7 MUFA

Common features：rich in n-9 PUFA



Fat（Triglyceride)

Approximately 10% -20% of normal body weight 

and 95% of lipids.

Mainly stored in adipose tissue, called stored fat. Others 

distributed under the skin, greater omentum, mesentery, 

and organs around.

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 

"dynamic fat".

Dietary fats consist mostly of triglycerides 

a compound of three fatty acids attached 

to a glycerol (carbon and hydrogen 

structure) backbone. 

Animal fats：rich in saturated fatty acids

Plant oil：rich in unsaturated fatty acids 

or polyunsaturated fatty acids



Types of fatty acids & health

• Breastfeeding infants：Fat supply accounts for 45% -50% 
total energy ;

• Adults：20-30% total E
3

1
69

7

Saturated fatty acids(SFA)：Palmitic acids(16:0)

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

Poly-unsaturated acids(PUFA)：Linoleic acid(n-6),α-

linolenic oil(n-3)

,DHA,EPA,DPA

Coconut oil

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）、α-alpha-linolenic 
acid (n-3,ω-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


Fatty acid composition of dietary fat
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饱和脂肪酸 亚油酸 亚麻酸 单不饱和脂肪酸 其它脂肪酸

SFA linoic acids linolenic acids MUFA

红花油

玉米油

大豆油

lard

Coconut oil

Peanut oil

Beef tallow

Butter

Palm oil

Chicken fat

margarine

Soybean oil

Olive

Maze oil

sunflower

safflower

rapeseed



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

Insulin Resistance，IR

---pathological mechanism
-Central-

Abdominal obesity
--Lipid accumulation

Inflammation
Lipid accumulation--inflammation—IR

low-grade systemic inflammation condition

-Development-

-Turn on-



Single food/nutrient

Dietary quality 
assessment

 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.

Dietary factors affect metabolic syndrome through 

glucose and lipid metabolism pathways



16

Ballanced fatty acids intakes

ω-6 PUFA
ω-3 PUFA

Pro-

inflammation

Anti-

inflammation30

14~6

Unbalanced 
meal

↑Prevalence of 
inflammatory disease

Vegetable oil（peanut 

oil,rapeseed

oil,sunflower oil etc）

Deep sea animals: 

Deep sea fish oil



Types of sea buckthorn oil

Berry oil：
1.5–3% fresh 
berry

Seed oil： 7–
11% dry seed

Yang B, Kallio HP. Fatty acid composition of lipids in sea buckthorn 

(Hippophaë rhamnoides L.) berries of different origins. Journal of 

Agricultural and Food Chemistry. 2001，49 (4): 1939–1947

Types Fatty acids

Palmitic 

acid

16:0

Palmitoleic 

acid

16:1n–7 

Stearic acid

18:0

Oleic acid

18:1n–9 

Vaccenic 

acid

18:1n–7 

Linoleic 

acid

18:2n–6 

α-linolenic 

acid

18:3n–3

sitosterol

（mg/g oil）
β-
carotene(

mg/100 g 

oil)

Seed oil 11.3 4.4 2.6 18.9 3.2 34.1 24.9 5.6 48.9

berries 

oil
33.4 24.9 1.0 26.2 7.3 5.1 1.6 14 6.5

Oil nutrients：
 Seed oil：rich in Linoleic acid (30–40% 

18:2n–6 ) &  α- linolenic acid(18:3n-3, 23–

36%) ；

 Rich in n-3 & n-6 PUFA (1:1)

 Seed oil： Palmitoleic acid(16:1n-7, 24–

39%).

 Rich in n-7 MUFACommon features：rich in n-9 PUFA



沙棘果的健康作用——ω-7脂肪酸

防治非酒精性脂
肪肝等？

降低炎症
促进脂肪合成

脂肪组织

心血管系统

心血管内
皮功能

防治心血管
疾病？

与某些癌症
有关

降低糖尿病
风险

循环中
棕榈油酸

肌肉组织

增强胰岛
素敏感性

促进胰腺B细
胞分化

肝脏

降低脂肪合成
提高胰岛素敏感性

肥胖

心血管疾病

非酒精性脂肪
肝

癌症（胆囊
癌、脑瘤）

体外抗氧化等作用
2.Frigolet ME, Gutiérrez-Aguilar R.The Role of the 

Novel Lipokine Palmitoleic Acid in Health and 

Disease. Adv Nutr. 2017 Jan 17;8(1):173S-181S.

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


沙棘果的健康作用——ω-7脂肪酸

食物 棕榈油酸占总脂肪酸% g/100 g 总脂肪酸FAs

鲑鱼（三文鱼） 6% 6

鱼肝油 7% 7

澳洲坚果油（macadamia oil ） 17% 17

沙棘 32-42%粗果油 32-42粗果油

其他橄榄油、巧克力、鸡蛋 含量较低

人类血浆中反式棕榈油酸（16:1t7）0.02-0.55%，血浆中棕榈油酸占大约1%

膳食因素如碳水化合物、蛋白质可促进血液
中棕榈油酸水平增高

2.Frigolet ME, Gutiérrez-Aguilar R.The Role of the 

Novel Lipokine Palmitoleic Acid in Health and 

Disease. Adv Nutr. 2017 Jan 17;8(1):173S-181S.

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


脂肪酸类别 脂肪酸种类 野生（g/kg） 栽培（g/kg）

饱和脂肪酸
（SFA）

棕榈酸（16:0） 227.2 ± 0.65 223.1 ± 2.39

十八烷酸（18:0） 13.25 ± 0.33 17.86 ± 0.44

二十烷酸（20:0） 2.81 ± 0.00 3.72 ± 0.71

单不饱和脂肪
酸（MUFA）

棕榈油酸（16:1 n-7） 185.0 ± 1.37a 
134.6 ±0.50b 

油酸（ C18:1 n-9） 255.5 ± 0.30b 264.1 ± 0.80a 

异油酸(C18:1 n-7) 65.61 ± 0.30a 56.52 ± 1.10b 

多不饱和脂肪
酸（PUFA）

油酸 (C18:2 n-6) 127.0 ± 2.22b 163.5 ± 0.16a 

α-亚麻酸 (C18:3 n-3) 100.3 ± 0.23b 109.8 ± 0.30a 

二十二碳四烯酸（C22:4n-6） 3.90 ± 0.11a 4.41 ± 0.31a 

总SFA 250.1 ± 0.61b 253.9 ± 2.30a 

总UFA 747.0 ± 1.10 744.3 ± 3.33

总MUFA 512.7 ± 3.53a 463.4 ± 0.82 

总PUFA 234.3 ± 1.90b 280.9 ± 0.50a 

PUFAs/SFAs 0.937 ± 0.03b 1.106 ± 0.03a 

ω-6/ω-3 1.271 ± 0.02b 1.490 ± 0.03a 

沙棘油的脂肪酸种类及含量

J. Elem., 2019，24(3): 1101-1113 

立陶宛：2016-2017年采收的沙棘全果油

野生品种
棕榈油酸
（16:1 n-7）
含量高！



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….

Fruits are meant for people to eat, 

and food also

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



Population based randomized controlled 
study

• Randomized clinical trials

• Design：
• Control group

• Randomized grouping

• Relation between Researcher & subjects

• Single blinded

• Double blinded 

• Triple blinded



1. More berry intake is beneficial for health

Daily intakes berries

健康成人；

超重、肥胖

浆果餐31

对照餐30

Examples



Healthy adults
Turku University

Professor Kallio H

Sea 

buckthorn

Bilberry 

Raspberry

Blueberry Bilberry bread

Fresh fruits 70g/d

Berries oil

Dry berries

Dry berry powder

Berry juice

Long period intervention observation：20w



Decrease ALT levels of overweight /obese subjects

Reduce the risk of type 2 

diabetes



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

Subjects 

reported 

dry eyes

20-75y，n=100
Berry oil 

2g/d

Placebo oil 

2g/d

After 3 months, 

n=86

Reduced tear gland membrane osmotic 

pressure (p<0.05).

The redness range and burning sensation of 

the eyes were reduced（p<0.05）.

The burning sensation in the eyes was 

reduced （ p<0.05）, and the redness range 

was not significantly changed.



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

Subjects 

reported 

dry eyes

20-75y，n=100
Berry oil 

2g/d

Placebo oil 

2g/d

After 3 months, 

n=86

Reduced tear gland membrane osmotic 

pressure (p<0.05).

The redness range and burning sensation of 

the eyes were reduced（p<0.05）.

The burning sensation in the eyes was 

reduced （ p<0.05）, and the redness range 

was not significantly changed.



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

J Sex Med 2017;14:425-433

The prevalence of vaginal atrophy in postmenopausal 
women in the United States( %)

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

芬
兰
进
行
的
一
项
随
机
双
盲
对
照
试
验

受试者：55-75岁绝经期后女性

纳入标准：有中度或重度阴道粘膜干燥、
灼烧、瘙痒的经历；

排除标准：采用雌激素治疗者



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

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

A randomized double-blind 
controlled trial conducted in 
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) 316–321



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

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

2） Increase vaginal health index somehow,  （p=0.08）

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

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



4.Sea buckthorn oil——Efficacy and safety of a new vaginal gel for the 
treatment of symptoms associated with vulvovaginal atrophy in 
postmenopausal women

Ingredients:

Sea buckthorn oil;

Aloe;

18 β - glycyrrhetinic acid;

Hyaluronic acid;

Glycogen

Conducted in Italian, 2021

Adaptability test 14d

Wash out 14d

Intervention study 90d
Give 5mL active gel 

every night during sleep

90th day. sampling & 

questionnaires

14th day sampling & 

questionnaires

30th day sampling & 

questionnaires

60

F DE seta, 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

Ingredients:

Sea buckthorn oil;

Aloe;

18 β - glycyrrhetinic
acid;

Hyaluronic acid;

Glycogen

Conducted in Italian, 2021

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

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 

in weeks 2 and 4, as well as at the end of the study 

(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 )on fatty 
acid composition of glycerophospholipids in the skin

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

J. Nutr. Biochem. 11:338 –340, 2000

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)

Sea buckthorn fruit oil soft capsules, sea buckthorn seed oil soft capsules, placebo (paraffin 
oil capsules), stored in a refrigerator at 4 ° C

1) After Washing with physiological saline, 

the fatty acid composition of 

glycerophospholipids stored in the skin at 

70 ° C.

Fatty acid composition of 
glycerophospholipids in the skin

2)Plasma collected



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

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



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?



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

• A Randomized Crossover Dose-Escalation Study in Netherland
• Thirteen participants (7 women and 6 men; age 48 ± 16 y, 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).
• 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

Inclusion criteria: 
18-70 years old; BMI (unit: kg/m2) 25-40; Fasting blood 
glucose ≤ 120mg/dL; Normal blood pressure (blood 
pressure<140/90 mmHg), with or without medication 
intake; Normal thyroid (with or without medication 
treatment for ≥ 6 months), kidney, liver, and 
gastrointestinal clinical blood measurements.
Exclusion criteria: 
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 
intake>7 alcoholic beverages per week; Unable or difficult 
to take medication; Diagnosed as type 1 or type 2 diabetes 
and/or taking hypoglycemic drugs; Taking drugs known to 
affect lipid metabolism; And hormone replacement therapy.



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

Compared with baseline:

1)Supplementation with sea buckthorn oil 

augmented in 16:1n-7t increased phospholipid 

16:1n-7t by 26.6% at the highest dose (P = 

0.0343).

2)Supplementation with unmodified sea 

buckthorn oil resulted in a positive trend across 

the dose-escalations (P-trend = 0.0199).

3)No significant effects of either supplement 

were identified on blood glucose, insulin, lipids, 

or other clinical measures, although this dosing 

study was not powered to detect such effects.

4) No carryover or adverse effects were 

observed.

沙棘油中添加反式棕榈油酸剂量递增组



Diet 1 = Sea 

buckthorn oil 

fraction

Diet 3 = Sea 

buckthorn product 

(whole-berry)

Diet 2 = Sea 

buckthorn 

flavonoid

(phenolic) fraction

The effect 

of oil

The effect of 

phenolics

compared with 

oil

Diet 4 = Bilberry 

product 

(whole-berry)

The effect of 

phenolics

The effect of 

unfractionated

sea buckthorn 

berry

Difference 

between the 

berries

The effect of 

unfractionated

bilberry

The effect of oil 

compared with 

whole-berry 

product

The effect of 

phenolics

compared with 

whole-berry 

product

Diet 1 = Sea 

buckthorn oil 

fraction

Diet 3 = Sea 

buckthorn product 

(whole-berry)

Diet 2 = Sea 

buckthorn 

flavonoid

(phenolic) fraction

The effect 

of oil

The effect of 

phenolics

compared with 

oil

Diet 4 = Bilberry 

product 

(whole-berry)

The effect of 

phenolics

The effect of 

unfractionated

sea buckthorn 

berry

Difference 

between the 

berries

The effect of 

unfractionated

bilberry

The effect of oil 

compared with 

whole-berry 

product

The effect of 

phenolics

compared with 

whole-berry 

product

RCT:

Intervention 

1

Intervention 

2

Intervention 

3

Intervention 

4

Wash 

out

Wash 

out

Wash 

out

Wash 

out

Wash 

out

Intervention 35 days，wash out 

30 days

* Sampling point. 

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

Sea buckthorn oil

沙棘提取物：50%乙醇提
取，50°C，低温喷雾干燥

Overweight & obesity

BMI 26–34 kg/m2

N=119

80 subjects meet metabolic syndrome 

standards by IDF（2006）
Bilberry



7. The health effects of different edible 
parts of sea buckthorn • Berry has a significant effect on 

waist circumference, blood 

glucose, glycated hemoglobin, 

and TNF - α; 
• The extract has a significant 

effect on glycated hemoglobin, 

intercellular adhesion molecules 

ICAM-1, and TNF - α; 
• 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



Eating sea buckthorn is more 
beneficial for individuals at 
metabolic risk

EJCN

AJCN



8.Health effect of sea buckthorn fruit on hypercholesterolemia & 
prediabetes

Subjects with 
hypercholester
olemia, n=120

Double blind randomized clinical trial

A：sea buckthorn 

fruit puree

B：pacebo

6周

血液

尿液

粪便

0周

血液

尿液

粪便

6周

6周

血液

尿液

粪便

12周

膳食、运动 膳食、运动 膳食、运动

每两周发一次受试物

National natural scientific funding of China

350 people 

reported 

hyperlipidemia



Thanks!


