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市面是否有可供食用的基因改造動物發售？
基因改造食物在二十多年前開始作商業發售，至今全世界基因改造作物的累計種植面積已超過20

億公頃。相比之下，基因改造食用動物仍未算普及。全球首種成功商業化的基因改造食用動物是

一種基因改造三文魚，它在2015年方獲准供人類食用，並於近月始見引入食品市場。

基因改造三文魚

三文魚含有豐富的蛋白質和奧米加-3脂肪酸。在各類三文魚中，養殖的大西洋三文魚佔世界三文

魚總產量超過五成。為縮短大西洋三文魚的生產周期，研發人員對這種三文魚進行基因改造，植

入大洋鱈魚啓動子序列和大鱗大麻哈魚生長荷爾蒙基因(圖1)。這個啓動子令生長荷爾蒙基因即

使在寒冷的環境下仍保持活躍，讓基因改造三文魚全年皆可成長，而非只限於春夏兩季。因此，

這種轉基因三文魚較非基因改造的三文魚更快成長，更早達至成熟體型(成長期由一般所需的三

年縮短至18個月)。

基因改造三文魚的安全
評估

一如其他在國際市場上出售的基因

改造食物，基因改造三文魚須通過

食物安全規管當局的嚴格安全評

估，方獲准在市場上出售。安全評

估着眼於相關基因改造對人體健康

的直接和間接影響，以及衍生自該

基因改造生物的食物是否可供人類

安全食用(圖2)。基因改造食物研

發商有責任證明其產品的安全性，

並向有關當局提交數據，以供評

估。

在2015年11月，美國食品及藥物

管理局(英文簡稱“FDA”)經安全評

估後，評定上述基因改造三文魚與非基因改造的大西洋三文魚均可安全食用，且具同樣的營養價

值。在進行安全評估時，FDA的科學家考慮了申請人提交的數據與其他來源的數據和資料(包括

Is there any genetically modified animal  
for food use in the market? 

For the first time since the commercialisation of genetically modified (GM) food more than two decades ago, an 
accumulated hectarage of over 2 billion hectares of GM crops have been grown all over the globe.  In contrast, 
GM food animals are less common.  The world’s first commercialised GM food animal, a GM salmon, was only 
approved for human consumption in 2015 and entered the food supply in recent months.

The GM Salmon 
Salmon is a good source of protein and omega-3 fatty acids.   Among the different types of salmon, the 
production of farmed Atlantic salmon constitutes more than 50 percent of the total global salmon market.   To 
shorten the production cycle, Atlantic salmon was genetically engineered to contain a promoter sequence of an 
ocean pout and a Chinook salmon growth hormone gene (Figure 1).  This promoter keeps the growth hormone 
gene turned on also during cold periods which enables the GM salmon to grow year-round instead of only during 
spring and summer.  As a result, the transgenic salmon grows faster and reaches mature size earlier than its non-
GM counterpart (18 months compared to the typical three years).  

Safety Assessment of 
GM Salmon
Like any other GM food available on 
the internat ional  market ,  the GM 
salmon has to undergo a vigorous safety 
assessment by competent authority 
p r io r  to  commerc i a l i s a t ion .    The 
evaluation considers both the direct and 
indirect effects arising from the genetic 
modification and addresses the issue 
of whether food derived from the GM 
organism is safe for human consumption 
(Figure 2).  Developer of the GM organism 
has the responsibility to demonstrate the 
safety of its product and submits data to 
relevant authorities for assessment.

In November 2015, the US Food and 
Drug Administration (FDA) determined 
that the mentioned GM salmon is as safe 
and nutritious as any non-GM Atlantic 

salmon following its safety review.   As part of the safety assessment, scientists of the US FDA considered the 
data provided by the applicant as well as other sources of data and information, including articles from peer-

Figure 1: The GM salmon was developed by inserting a promoter sequence 
of ocean pout and the growth hormone gene of Chinook salmon into 
fertilised Atlantic salmon eggs.  The GM salmon grows more rapidly during 
early-life and reaches market size sooner.

圖1: 研發人員把大洋鱈魚的啓動子序列和大鱗大麻哈魚生長荷爾蒙基因植入大西洋三文

魚的受精卵，以製造基因改造三文魚。基因改造三文魚在成長初期生長較快，在體型大

小方面較一般的三文魚更早達至市場要求。



Food and Environmental Hygiene Department GM FOOD NEWSLETTER

For more information on GM food, please visit our website

http://www.cfs.gov.hk/english/programme/programme_gmf/programme_gmf.html

食物環境衞生署 《基因改造食物多面睇》簡訊

欲取得更多有關基因改造食物的資料，可瀏覽本署網頁

http://www.cfs.gov.hk/tc_chi/programme/programme_gmf/programme_gmf.html

reviewed journals, to assess how the salmon was developed, the potential toxicity to consumers, and the potential 
allergenicity of the Chinook salmon growth hormone, along with changes in the levels of hormones that could 
potentially be affected by the expression of the growth hormone gene.  The unintended effects arising from the 
insertion of the DNA sequence, including possible effects on the composition and allergenicity of the GM salmon 
relative to farm-raised Atlantic salmon are also reviewed.   In addition, the US FDA evaluated the health status 
of the GM salmon and its susceptibility to disease under aquaculture conditions in which they are raised.   The 
approach taken for safety assessment of food from the GM salmon is consistent with that recommended by the 
Codex Alimentarius Commission 1.  This marks the first GM animal product approved for sale as food.  

Later in May 2016, an independent safety review conducted by Health Canada reached similar conclusion and 
the GM salmon was allowed to be sold in the Canadian market.  The approach for safety assessment of GM food 
taken by the US and Canada is similar to that applied by regulatory agencies around the world in countries and 
places such as the European Union, Australia, New Zealand and Japan.

Proposed Pre-market 
Safety Assessment 
Scheme in Hong Kong
Acco rd ing  to  the  Wor ld  Hea l th 
Organizat ion,  GM food current ly 
available for sale in the international 
market has passed safety assessments of 
the food safety regulatory bodies of the 
relevant countries or places and is not 
likely to present risk for human health.  
Despite this, such situation may change 
in the future as more and more GM 
foods are being developed, therefore a 
pre-market safety assessment scheme 
of GM food is proposed to provide 
a further safeguard to enhance the 
food safety control over GM food and 
provide the legal basis for preventing 
unauthorised GM food from entering 
into the local market.

Similar to the practice of other countries 
and places, under the proposed pre-
market safety assessment scheme, a GM 
food developer who intends to place a 
GM food on the local market would be required to submit an application together with the necessary supporting 
documentation to the Centre for Food Safety (CFS).  The CFS will determine whether the GM food developer has 
adequately addressed the safety issues based on Codex principles and guidelines.  GM food which consists of, or 
is derived from, GM microorganisms, plants or animals must pass the safety assessment before it may be sold in 
Hong Kong.  In this regard, the Government will continue to monitor the international development on regulation 
of GM food and the local circumstances.

1 Guideline for the Conduct of Food Safety Assessment of Foods Derived from Recombinant-DNA Animals

同行評審期刊上的文獻)，以審視基因改造三文魚的研發過程、基因改造三文魚對消費者的潛在毒

性、大鱗大麻哈魚生長荷爾蒙的致敏性，以及相關生長荷爾蒙基因表達或會引致的生長荷爾蒙水

平轉變。科學家同時亦就大西洋三文魚植入DNA序列後的非預期效應進行評估，包括以養殖的大

西洋三文魚作比照，以評定基因改造三文魚在成分和致敏性方面可能受到的影響。此外，科學家

評估了基因改造三文魚的健康狀況，以及基因改造三文魚在養殖環境中感染疾病的風險。上述對

衍生自基因改造三文魚的食物進行安全評估的方法，與食品法典委員會建議1的做法一致。基因改

造三文魚通過了安全評估後，標誌着首種基因改造動物製成的食品正式獲准在市場上出售。

在2016年5月，加拿大衞生部(Health Canada)獨立進行的一項安全評估研究也得出相近的結

論，而基因改造三文魚亦獲准在加拿大市場上發售。現時，全球多個國家和地區(如歐洲聯盟、

澳洲、新西蘭和日本)對基因改造食物的安全評估方法與美國和加拿大所採用的相似。

建議在香港推行的銷
售前安全評估計劃

世界衞生組織表示，目前在國際

市場上出售的基因改造食物均已

通過有關國家或地區食物安全規

管當局的安全評估，不大可能對

人類健康帶來風險。然而，現今

社會不斷研發新品種的基因改造

食物，這情況日後可能有變。因

此，當局建議推行基因改造食物

銷售前安全評估計劃，提供多一

重保障，以加強本港對基因改造

食物的食物安全管制，同時為防

止未經認可的基因改造食物進入

本地市場確立法律基礎。

建議中的銷售前安全評估計劃，

採用與其他國家和地區相若的安

全評估方法。在這計劃下，基因

改造食物研發商如有意在本港市場銷售基因改造食物，須向食物安全中心(“中心”)提出申請，並

提交所需的佐證文件。中心會評定該研發商有否根據食品法典委員會訂立的原則和指引，充分考

慮食物安全的問題。含有或源自基因改造微生物、植物或動物的基因改造食物，均須通過安全評

估，方可在本港出售。就此，政府會繼續留意國際間在基因改造食物規管方面的發展，並密切注

視本地的情況。 

Figure 2. The safety assessment of GM food includes analyses of the 
transgenic proteins and their metabolites for potential toxic and allergic 
effects, compositional analyses and the evaluation of potential changes in  
the nutritional value and processing characteristics of the GM food.

圖2: 基因改造食物的安全評估項目，包括轉基因蛋白及其代謝物的潛在毒性和致敏影響分

析、基因改造食物的成分組合分析，以及基因改造食物在營養價值和加工特性方面轉變的

評估。

1 Guideline for the Conduct of Food Safety Assessment of Foods Derived from Recombinant-DNA Animals
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